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BOILER AND 
SUPERHEATER 
TUBES FOR 
KWINANA 
REFINERY, 
FREMANTLE 

A total of 65,500 ft. 
of 3-inch boiler 
tubes and 

10,500 ft. of 18 in. 
superheater tubes, 
were supplied for 
the five Spearing 
boilers at this 
refinery, for The 
British Petroleum 
Company Limited 
(previously A.1.0.C.)- 


ERW 


ELECTR 
IC RESISTANCE WELD TU 
| BES 












FOR 
FOSTER 
WHEELER 
BOILERS 









Bending tubes for incorporation 
into the main generating bank 
of two Foster Wheeler 

boilers for the Municipality 

of George TOW": Penang. 























The modern type of E : 
sone _ se esi Resistance Weld steel tube 
seieelalie. tu an tenis orby Works from our own ns 
higheat quality vena equal in all respects of ved 
an @ aa a = ess tubes. Sizes available 
} inches outside diameter an a 
d from 


14 s.w 
S.w.g. to 3 s.w i 
s.w.g. thick i 
manuf: re n length 
a a eC . s up to 36 feet, 
5. 1654. 


STE 
WARTS AND LLOYDS LIMITED 


GLAS 
GOW - BIRMINGHAM - LONDON 


IN 
SHIPS’ 
BOILERS 
The main boilers of a ship 
being retubed with 
Stewarts and Lloyds’ 
ERW tubes. 
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THIS NEW 21” and 53” x 42” 5-STAND 
TANDEM COLD STRIP MILL, now in 
production at Ebbw Vale, is designed to roll steel 
strip for tinplate up to 38” wide at a finishing speed 
of 5,000 feet per minute. It is driven by motors 
totalling over 18,000 h.p. 
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A Howden I.C.! 


gas washer 


i, HOWDEN 


JAMES HOWDEN & CO. LTD., 195 SCOTLAND STREET, GLASGOW, C.5 & 15 GROSVENOR PLACE, LONDON, S. 
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Ww" J** GLOVER & Co. Ltp. ST. HELENS 


ESTABLISHED 186 


SOLE MAKERS OF 


“GLOVER’S BEST” 
STEEL WIRE ROPES 


FOR ALL PURPOSES 





SPECIAL TYPES 
OF CRANE AND 
EXCAVATOR 
ROPES TO SUIT 
ALL CONDITIONS 


+ 


RELIABLE TY wen cen elim 


THE EXCAVATOR 


ILLUSTRATED MANUFACTURED BY 


THOMAS SMITH & SONS 


(RODLEY) LTD., 
RODLEY, Near LEEDS. 















OUR ROPES ARE 
USED ON SMITH’S 
EXCAVATORS. 
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CLASSIFIED ADVERTISEMENTS SECTION. 


for all advertisements classified under the 


For Sale, Miscellaneous and Public Notices, &c., the charge will be 12s. for the 
inch or more, the charge will be at the rate of 36s. per inch. 


the extra charge is 2s. per insertion with 





headings of Tenders, Appointments O 


5%, allowed on 6, 10% on 13, 15% on 26 and 
the exception of advertisements appearing under Situations Wanted. 


Copy instructions must be in our hands first post Monday for the following Friday's issue. Address to the Manager, EN 


Pros 


Inclusion of advertisements must be dependent on space being available. 


n, Situations Wanted, Patent Agents, Partnerships, Wanted, &¢., Auction Sales, 
irst four lines or under and 3s. agua line A to one inch. When an advertisement 
% on 52 Weekly insertions. If use is made of a box numhn ' 
uses and Notices of Company Meetines £25 per 
NGINEERING LTD., 35 and 36, Bedford 5:., § 


trand, W.C2 





EDUCATIONAL. 


FREE. Brochure giving details of courses me 
Mechanical and Production Engineering, Dra 

manship, ete., for the A.MI .E., AML E. 
City and Guilds and other Professional examinations. 
BALL INSTITUTES, DEPT. EG. 30, LONDON, 
wa. (ASSOCIATED WITH H.M.V.) G 619 


UNIVERSITY OF 7 KING'S enna 


THE UNIVERSITY OF SHEFFIELD. 
COURSES IN APPLIED MECHANICS. 


Graduates and others are invited to lectures, tutorial 
classes and practical work in ~~ Stress 
Analysis, Plasticity, Metrol Gears, Servo- 
mechanisms, Lubrication, and Vi ration. Considera- 
| tion given to individual needs. Facilities for research 
work on specific problems. Details from: PRO- 
| FESSOR W. A. TUPLIN, D.Sc., M.1.Mech.E., THE 
Sie ERSITY, ST. GEORGE'S SQUARE, 
SHEFFIELD, L774 








TUTORIAL STUDENTSHIP of £375 a year, | 


aw free tuition, tenable from October Ist, 1956, 
renewable "annually, in Civil Engineering. 
area must be graduates, or about to San | 


to give a limited amount of assistance b 
pA and forms from the 
REGISTRAR, KING'S COLLEGE, STRAND 
W.C.2, whom completed applications "should reach 
pot later than June 15th. L 68 


will be required to read for a higher gant, | 
culars | DESIGN CAPACITY 








COURSES. 


UNIVERSITY OF CAMBRIDGE. 
DEPARTMENT OF OF ENGINEERING. 


Pos T-GRADUATE COURSE IN 
STRUCTURES AND MATERIALS. 


The 1956-57 Post-Graduate Course in Theory of 
Structures and Strength of Materials will be held 
in the Department of Engineering, Cambridge 
alsin a beginning on 9th October, 1956, and 

a Be = 1957. 

it advances made in the understanding of 
mM - ieee of metallic structures under static, 
ted or fatigue loading will be the principal 
subject of the course, with particular em is on 
welding as a method of fabrication. No attempt will 
be ie to teach conventional methods of design, 
but present-day practice and possible future develop- 

ments will form the subject of critical study. 

The object of the course is not to train research 
workers, but to help engineers to apply the latest 
advances in knowledge. 
lectures, colloquia and laboratory work, and each 
student will be encouraged to make a detailed study 
of some problem of particular interest to him. 


The course is open to university graduates with | 


industrial experience, and to others with suitable 
equivalent qualifications. 


Further details and forms of Cog for | 
ECR 


admission may be obtained from 
TARY, CAMBRIDGE UNIVERSITY ENG INEER. 
ING LABORATORY, TRUMPINGTON STREET, 
CAMBRIDGE. 


L 736 


UNIVERSITY OF CAMBRIDGE. 


DEPARTMENT OF ENGINEERING. 


eet COURSE IN CONTROL 


The 1956-57 Post- Graduate Course in Control 
Engineering will be held in the Department of 
Engineering, Cambridge University, beginning on 


9th October, 1956, and lasting approximately nine | 


months. This is the second course of a series 
which has been established in order to meet the 
need of certain sections of industry for men trained 
to a high standard in the theoretical principles and 
practical application of automatic control and to 
afford opportunity for study of advanced techniques 
and modern development in the general field of 
Control Engineering. 

The number of students will be limited and 
applications must reach the Secretary of the Engi- 
neeri Laboratory not later than ist July, 1956. 
Candidates should hold a degree in Engineering or a 
suitable alternative qualification and have had some 
— training and experience. They will be 
- Hy P attend for interview in Cambridge in 


esther thet Metals and forms of “P lication for | 
admission may be obtained from THE Ec SRETARY, 
CAMBRIDGE UNIVERSITY ENGINEERING | 
LABORATORY, TRUMPINGTON et | 
CAMBRIDGE. 


THE IMPERIAL COLLEGE OF SCIENCE AND | 
TEC HNOLOGY. 


ITY AND GUILDS COLLEGE. 
MEC HANICAL ENGINEERING DEPARTMENT. 


POSTGRADUATE COURSE IN PRODUC. 
TION ENGINEERING STUDIES, 1956-57. 

A one-year course in Production Engineerin; 
Studies will commence in October, 1956. Successfu 
Candidates will be awarded the Diploma of Imperial | 
Oallege. 

Qualifications for admission are a degree in | 
Mechanical Engineering or cysivaions, referably | 
with some practical experience. 1 number | 
a aduate bursaries are aie 

Pplications and requests for farther details 
should be sent to the DEPUTY REGISTRAR, 


CITY AND GUILLDS COLLEG E, EX 
BROAD, LONDON, 8.W.7 ‘ ss 


he course will include | 


CONSULTANTS 


4 AVAILABLE 

We have teams available to undertake 
design, detailing and development in 
the following fields: 


Mechanical Engineering 
Aeronautical Engineering 
Special Machines and Projects 


Servo Mechanisms and 
Automation 


Mechanical Handling 
| | Plant Layout 
Production Tooling Etc. 


The conception, design and 


development of “ BLUEBIRD ” was a 
special project undertaken by 


NORRIS BROTHERS LTD. 


53, VICTORIA STREET, 8.W.1 
| — TEL. ABBey 5444 — 

62, CHURCH ROAD 
BURGESS HILL, SUSSEX. 
TEL. BURGESS HILL 3656 
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EXPERIMENTAL WORK. 


| RESEARCH ENGINEERS 
LIMITED, 


Northampton Grove, Canonbury, London, 
N.1. Canonbury 4244/5/6. We have over 
25 years’ experience of experimental work 
and prototypes. We design, develop and 
manufacture special purpose and labour 
saving machines, all at the above address. 
Our range is from the smallest scientific 
instruments to 3- or 4-ton machines. After 
a prototype machine has been made and 
found satisfactory we can manufacture as 
many as are required. G 656 





TENDERS. 








| THE HIGH COMMISSIONER FOR INDIA invites 
TENDERS for the supply of :- 
Quantity. 
Nos. 
| "ees PLATES FOR VARIOUS 
CLASSES 43 
| BACK PLATES “FOR VARIOUS 
CLASSES dys 32 
| PLATES FOR VARIOUS 
CLASSES 2 


OWN AND SIDE PLATES FOR 
CVanious CLASSES 6 


| @oeaze PLATES FOR VARIOUS 
LASSES 


3 

“TENDER PLATES FOR VARIOUS 
CLASSES 4 

| PATCHING PLATES ‘FOR VARI- 
US CLASSES : 2 


Forms of tender may be obtained from 
DIRECTOR GENERAL, INDIA STORE DE- 
| PARTMENT, GOVERNMENT BUILDING, 
BROMYARD AVENUE, ACTON, LONDON, W. 3, 

at a fee of 10s. which is not returnable. If payment 
is made by cheque, it should please be made payable 
to “ High Commissioner for India. ” Tenders are to be 
delivered by 2 p.m. Friday, 13th July, 1956. 
Please quote reference No. 348/55/RLY. L802 


PUBLIC APPOINTMENTS. 


NYASALAND. 


WATER DEVELOPMENT ENGINEER. 
DEPARTMENT OF AGRICULTURE. 








Appointment on probation for permanent and the 


pensionable estab! 


ramen in incremental 
scale £980-£1850 


SB. 


ae a y BH Ay dere or or 
diploma carrying exemption from Final Parts I 
II of Institution of Civil Engineers’ ans af mg 
or be A. = .C.E. Experience in oe works 
-’. = drol and tion ntial. 
DIRE k oO RECRUITMENT, 
COLONIAL OF OFFICE, LONDON, 8.W.1. Give 
Gotalle of —— and experience. on 
BCD.63/4/ 


lishment. 
Free 


TECHNICIANS 


THE ATOMIC WEAPONS RESEARCH ESTAB- 
LISHMENT, yo rer BERKS., to act 
as members of a shift pool supervising industrial 
staff e apes & in a and maintenance of 
electri echanical plant and uipment. 
Duties will oe the routine inspection o! 
items of equipment involving in some cases the 
wearing of protective clo and maintaining 
techni records. The plant includes electric 

wer and lighting equipment, air extraction plant, 
hot water heating system, domestic services, auto- 
a nny should ha ed ecognised 

A can ve serv ar 

ngineering apprenticeship. They should have a 

Sine va of at least some of the oquipesent 
involved. Experience on engineering shift work in 
charge of ventilation ay and domestic services 
would be ree Possession of O.N.C. or 
equivalent qualification is desirable. 

Salary, £781 to £925 per annum. Shift allowances 
payable in addition. 

mtributory Superannuation Sm. Married 

officers now living outside the tablishment’s 
transport area will be eligible for Sootee on one 
of the ‘Authority's estates, alternatively assistance 

towards } expenses incurred | = house — 
pee va oe” eau ts fe sf ti . 
may yable; uests for oe cation tate 
POs SrckRD to SENIOR RECRU orm 
OFFICER at the above address, qui oe 
number A817/26. L773 





COUNTY BOROUGH OF hd 24 HAM 
EDUCATION COMMITTE 


WEST HAM COLLEGE OF TECHNOLOGY, 
ROMFO.Dp ROAD, STRATFORD, E.15. 


PRINCIPAL: E. A. RUDGE, M.Sc., Ph.D., F.R.L.C., 
A.M.1I.Chem.E. 











LECTURER IN avis ENGINEERING to 
teach th ae 


rs 
UNIVERSITY OF CAMBRIDGE, 
DEPARTMENT OF CHEMIC \L ENGINERRING 


R 

in ng. The sti 

aoe by annual increments ni a Sls 
culars and forms of ap; cation from 

of the APPOINTMENTS COM. 

MITTEE. DEPARTMENT OF CHEMICAL ENGI. 

KERRING, TENNIS COURT AD, CAM. 

y = applicatio 
by 7th July’ 1 ‘PP ns must be “Ta 


hoped soon soon to appoint an 
ASSISTANT. DIRECTO 
oF 





LONDON COUNTY COUNCIL. 
ARCHITECT'S DE 'S DEPARTMENT. 





acancies for 
ENGINEERING AssisrAtrrs Ay’ to £818 


ENGINEER GRADE Ili (up to soe) tym 
Structural uees Division. Work AA 
detaling for Mg ene and 


application 





THE COLLEGE OF AERONAUTICS, 


CHAIR OF AIRCRAFT ad 
PRODUCTION = 


The Governing Body invites -appteation for appoint- 
recesnen é AND HEAD OF THE DEPART. 


M OF Al ry 4 ba aes AND 
PRODUCTION at The 
The salary scale 


range for eens cxterten certian Ty Eee. 
sities, with superannuation under the Federated 
Superannuation System for Universities and 





dependent the cations and 

of the su ggg ee 
rent will be available if required.— details 
can be 0! 


Further 
from: THE RECORDER, THE 
COLLEGE OF AERONAUTICS, CRANFIELD, 
BLETCHLEY, BUCKS. Lai? 








CARMARTHENSHIRE EDUCATION 
COMMITTEE. 





LLANELLY TECHNICAL COLLEGE. 
ications are invited for the of 
FULL A ASSISTANT M IN 
FOUND =~ ORK at the above-named 
should be suitably qualified 


e 
capable of conducting practical and theoretical 
pn in foundry wk and science in 
far the Epcos ant Final Certificates in 
and Guilds of London Institate. 
neering Drawing will be an 





in accordance with the Burnham Further 
Banestion Report, ek for Grade pF Assistants, 





inclu 
Certifica’ Candidates | should be gradu- ustrial experience. 
ates with n industrial and xperience . to commence on 1st ‘eptember 1956. 
Salar Burnham (London) Seale, at "present Further particulars and forms of 


y: 
£965 by £25 to £1065, plus London Allowance. 
Application forms and particulars obtainable 
from the Principal. 
R. OPENSHAW, 


Chief Education Officer. L 794 





PORT OF LONDON AUTHORITY. 


The Port of London Authority have a vacancy in 
their Drawing bes Ye at \ zy Office, Trinity Square, 
or a 
TECHNICAL ASSISTANT for the design and 
detailing of dock mechanical equipment, high 
ressure oil pumping systems and handling plant. 
y will be within the range of £600 to £890 per 
annum, the commencing salary being dependent on 
qualifications and experience. 
Candidates must alent in the Ordinary National 
Certificate or equivalent in appropriate — 
Applications, giving ag aualltcati 
of experience, should “be og to the 
ESTABLISHMENT OFFICER, PORT OF 
LONDON AUTHORITY, TRINITY SQUARE, 
E.C.3. L871 





UNIVERSITY OF BIRMINGHAM. 


APPOINTMENT OF SUPERINTENDENT 
OF BUILDINGS AND CHIEF ENGINEER. 


Applications are invited for the a: pees of 
Pa Roam GF ge 


Capen at 

oeenns aay we Bh the scale £0000 £1350 
wei toe deioa ae 
mechanical and sloottionl services. 





addition 
the; haut ‘bo. shte te auin aoovtngs 
the | bullang works and services — 


three copies Dames 
tne! refereet, shoul each tie undersigned oon 


) not later 





than 30th June, 1956. 
=< OSECEETARY 
THE UNIVERSITY, s 
BIRMINGHAM, 15. L 806 


which must BO wen A L-. vagy bh ss 
ppearance of vertisemen: a 
from the ee on receipt of a stamped 
addressed foolscap 

TORWERTH 


HOWELLS, 
DIRECTOR OF EDUCATION. 
COUNTY EDUCATION OFFICES, 
COUN HALL, " 
RTHEN. L812 





LANCASHIRE EDUCATION COMMITTEE. 
WIDNES EXCEPTED DISTRICT. 


WIDNES COLLEGE OF FURTHER EDUCATION. 
Applications are invited for the following appoint- 


ments— 
ENGINEERING DEPARTMENT— 


URER IN MECHANICAL ENGI 
“ ticeRING subjects to H.N.C. standard. 


LECTURER IN ELECTRICAL ENGI- 
ys NEERING subjects to H.N.C. standard. 
cal for iether post should have degree 
a and industrial | a a 
5 ee urnham 
, has new well- 
d inboratories and workshops. 
Ticatio n forms from BOROUGH EDUCATION 
ae R, LUGSDALE ROAD, WIDNES, to »S 
returned as soon as possible. 











DUNDEE TECHNICAL COLLEGE. 
MECHANICAL ENGINEER!’ NG a 


tions are invited for a 











Lectu JHER GRADE I. bie 8 Se 
urs Degree 0 
£790 by £ a E1080. Grade 1! «ea 
cati by £35 to £780 by £40 to 
sion. 
“in a cen cn the : ppropriate pie 
in and/or tes ng <pee aaa 
‘orms of m, whicl ms obtained 
from the of akk AND TREASI ER DOT, 
TELL STREET AB INDY G 4 shoud be returned 
Titer than Friday, 8th June, 1956. L 





























































FOOD INDUSTRY. 


INEER required at Cam- 

MECHANICA i yor stigation Drganisation of 
be Corporat ‘iembership of Institution of 
~ ical Engine: , Honours degree in Mech- 
Mech Engineering Candidates with experience in 


id processing plant or drying 

h Experience of either heat 
dynamics, or drying pro- 

Abe rdeen to gain experience. 
w) within range | og 
Pay eme.—Application forms from 

Cat tad mi A AND SCIENTIFIC 
MST }ISTER (K), 26. aes ———— — 
' 3 t une, 
Ne — a L 851 


either refrigeration, ' f 
equipment, or res 
transfer, low-apeed. 
ceases. One year ! 
Salary (under revi 


nired at MINISTRY OF SUPPLY 
engineer, 120800, for work on design, develop- 
nent and testing of fuel systems and control equip- 
ment for sero gas turbine engines, Candidates 
have a Ist or 2nd class honours degree or 
equivalent in Engineering. Appointment as a 
Scientific Officer (min. age 26 with at least 3 
+ graduate research experience, preferably “a4 
development work on aero engines) or Scientific 
Officer (min. age 21). Salary within ranges 8.8.0. 
£1136-£1310; 8.0. £539- £973 (Superannuable). 
Forms from M.L.N. 8., TECHNICAL AND SCIEN- 
TIFIC REGISTER "(K), 26, KING STREET, 
LONDON, 8.W.1, quoting C 414/6A. L 852 


sna": Frro 








CENTRAL ELECTRICITY AUTHORITY. 
LONDON DIV DIVISION. 


ASSISTANT civiL, ENGINEERS. 


tions are e invited for Assistant 
ol egnens to work with ap experienced 
team in the Chief Generation neer’s 
(Construction) Department DIRECTLY 
(CONCERNED with the design and con- 
struction of modern Power Stations. 
Op; ities exist to obtain the necessary 
Py experience for the Institution of 


"Frequent visits to sites will be part of 
Tuiary in’ ranges £693 to £008 p.a. and 


£350 108. to £1085. (Ref. 56/392.) 
Applications, quoti ——- should 


SroOBasse 


CENTRAL ELECTRICITY AUTHORITY, 
LONDON DIVISION, P.O. BOX 136, 
GENERATION HOUSE, GREAT PORT- 
LAND STREET, W.1, within 10 days of 
this advertisement. 781 

















HERTFORDSHIRE COUNTY COUNCIL. 
WATFORD TECHNICAL COLLEGE. 








Applications are invited for an 
ASSISTANT GRADE B to teach Mechanical 
Engineering subjects up to Higher National Certifi- 
cate level. Candidates should have good academic 
qualifications and works experience. Salary on 
Burnham Technical Scale Grade B viz. :— 

£525 by £25 to £820, 
with appropriate additions for graduates and where 
applicable for approved periods of training and 
industrial experience. 

Further particulars and forms of application obtain- 
able from the PRINCIPAL, WATFORD TECH- 
NICAL COLLEGE, H EMPSTEAD ROAD, to whom 
application should be returned as s00n as possible. 


L 864 





SOUTH OF SCOTLAND pares BOARD, 
GLASGOW ARE 
Applications are invited for the ition of 
SENIOR DRAUGHTSMAN in the Glasgow 
Area: applicants should have experience in struc- 
tural steel and reinforced concrete design and detail 
wm work, also the preparation of working drawings for 
general building construction: experience in archi- 
tectural work would be an adv antage: salary and 
conditions of service will be in accordance with the 
| serene of the National Joint Board for the 
Boctielty Supply Industry: the salary will be within 
oy wan , Grade 5 of that agreement, viz., £700 
to £800 per annum with placing on the scale 
poh - and experience: the post is super- 
ication fo 
Son ieee irene “- rms which may be obtained 
, 1956. 


J. CAIRNS, SECR 
P.O. pay SM 6,7 75 2 AGE RLOO STREET. 
L 861 


ADMIRALTY, 
BeSTANT MECHANICAL (AUTOMO. 
sow? are ean. Che Civil Service Commis- 
a vite applications from men for this pension- 
post in the Nava! Store Department. 
vit canna 25 oe under = on Ist January, 1956, 
Wr re ' Forces’ service and, up 






hould be r to take 
than Monday, 25th June, eturned not later 








0 tWo Years, for ¢ 
( 


vandidates 1 st 
Institution a of Me: ha 
(or be exempted fy 


for corporate mer 


‘hope who 


are mem} 
of the Institution 


“pprenticeship or ha 


. 54-h 


at age 25 to £1009 
review. Pay and 


‘omotion } 
( vie, Particular. 


BRA SERVICE 


1, quot 


. as OLD 
oa applications Bu 


hed civil service. 
porate members of the 
| Engineers, or have passed 
the examinations 
ip. Preference given to 
{ the Automobile Division 
‘nust also have served an 
1 post-graduate we % = 
bile engineer 
years’ pacer vo BB. 


Z work, 


* week in London from £800 
‘+ age 34 or over. 


Maximum 
—a service are under 


‘ application forms from 
“MISSION, SCIENTIFIC 
{ RLINGTON STREET, 
’ So. § 4592/56/12. Com: 

be returned by 21st Ji 
June, | 





ENGINEERING June 1, 1956 


om 8 


turing G 


Duties will include liaison with oe oe 
and apparatus, involving d rt 


ATOMIC ENERGY RESEARCH ESTABLISHMENT 
HARWELL 
ar 8 in the TECHNICAL CLASS, GRADE Il, in the Outside Manufac- 


“ENGINEERING SERVICES DIVISION. 





from such orders 
Applicants should have served a 

or have had equivalent traini 

Possession of an Ordinary Mi 
SALARY: £781-£925 p.a. 


‘al expenses incurred in house 


1956, to ESTABLISHME 
quoting reference 560/26. 


Send ST CARD for application form, which must be 1th June, 
ENT OF OFFICER, A.E.R.E., HARWELL, LL DIDCOT, BERKS., 


in pate of orders for eee instruments 
and production problems arising 


ical engineering apprenticeship 


and hav rye hema xperience in manufacturing methods. 
e e ce in 
ational Certificate would be an ad “ty 


Contr! ney meng msion scheme; five-da 
a y week; excellent working conditions and 


outside the Establishment's 
ty arrangements or, alternative 
urchase 


area will be eligible 
ively, substantial assistance 
will be a —. 


L 772 





ja cen AL COAL BOARD invite applications for 
rannuable aj Sa ee a in the ENGINEERING 
AWING OFFICE of London Headquarters 

Production Dept. Salary according to qualifications 

and eaperienen, within inclusive ranges as stated. 


SENIOR DESIGNER DRAUGHTSMAN. 

H.N.C. or equivalent qualification is essential, and 

wide experience of cal design (preferably on 

colliery equipment). Applicants must be able to 

supervise the work of o draughtsmen, and the 

preparation of drawings connected with the stan- 

dardisation of mechanical parts and equipment. 
£740-£1006 (Ref. No. 83/288). 

SENIOR ENGINEERING DRAUGHTSMAN 
—3 POSTS (£866-£952). 

(a) Wide experience in the d and layout of 

modern eer soe stations, inclu ash and fuel 

equipment, is essential, with H.N.C. 

or equivalent Mqualifications (Ref. No. 88/289). 

(b) Wide Bg of — equipment, 

erably connected with colliery equipment, 

essential, also eelity % to work on own initiative 

and, when required, to su ise the work of 

<C. or equivalent 

pA. come (Ret. No. 88/290.) 

eye Experience is essential in the preparation of 

layouts for water 7 toontanas and sewage disposal 

| oes of up to 30,000 galls. daily na age and 

for distribution ‘ae and drainage. Appli- 

cants must be able to work on own initiative 

and to supervise the work of other draughtsmen. 

Co ‘ate Membership of I.P.H.E., or equivalent 

qualification is desirable (Ref. 85/291). 


or DRAUGHTSMAN.: Paputecnse of 
and layout of power stations including fuel 
equipment is essential, with H.N.C. or 

p+ gga qualification. £662-£794 (het No. 


ENGINEERING DRAUGHTSMAN—3 POSTS 
(£662-£740), H.N.C. or equivalent qualification is 
— with experience in either of the following 
e 
(a) eng “en of water treatment and small 
sewage dis; plants (Ref. No. 85/293; or 
* General mechanical, engineering and mechani- 
ms (Ref. No. 58/294); or 
(e) Electrical layouts, cabling and diagrams 
(Ref. No. 88/295). 
Write, with full particulars of ey education, 
qualifications and experience, NATIONAL 
COAL BOARD, STAFF DEPT., HOBART HOUSE, 
LONDON, $.W.1, MARKING ENVELOPE WITH 
RELEVANT 8S REF. NUMBER, before 20th —_ 
1956. 


ESSEX. 


NORTH-EAST ESSEX . TECHNICAL COLLEGE 
AND SCHOOL OF ART, COLCHESTER. 


ASSISTANT GRADE “A” required in September 
to teach MECHANICAL AND/OR ELECTRI- 
CAL ENGINEERING subjects up to Ordinary 
National Certificate standard. Good industrial 
e essent: 
£450 by £18 to £725 p.a. with additions 
for degree or equivalent qualification and training. 
Increments allowed for teaching, war/national 
service and approved industrial experience. 

Details and forms (stamped addressed ae 
envelope) from the Clerk to the ot heron Divisio 
Education Office, Park Road, Colchester 


THURROCK TECHNICAL COLLEGE, GRAYS. 
ASSISTANT GRADE “8B” — in September 
charge of new “= NG Shop A - 
develop this sub) nitially the 
appointed will also OR to assist motarially 
with pn hog and Guilds Machine Shop Engineering 


“tan, £525 by £25 to £820 p.a. with additions for 
degree or equivalent qualification and training. 
Increments Pewee for teaching, war/national 


ved industrial experience. 
Details onl forms 


envelope) from the Clerk to the Governors, Divisional 

Education Office, Upminster Court, Hall Lane, 

Upminster. 

SOUTH-EAST peas TECHNICAL COLLEGE 

AND SCHOOL OF ART, LONGBRIDGE ROAD, 
ona AGENHAM. 


ASSISTANTS GRADE * B 8B” required in Septem- 
or 

(a) LECTRICAL MeO UINEERING, f for National 
Certificate Electrical Installation and Electri 


Courses. 
eee gg at > Ly 
Appt Mechanics and E wing. 
= ity to offer Production 





fnol 





Sages an 


(c) () PRODUCTION ENGINEERING, for National 
a oy oe Guilds Machine Shop 


£525 by £25 to £820 p.a. with additions 
for degree or equivalent qualification and training. 
Increments allowed for teaching, war/national 
service and a oo industrial e ence. 


—— fi 
from the a CLERK fo THE GOVERNO 
pkg to whom completed 
returned within 











this og. AD, 


fourteen a AT COL 
816 


CENTRAL ELECTRICITY AUTHORITY. 


EASTERN DIVISION. 
DEPUTY? rowER a ene a coe 
DENT—BRIG 8” 


POWER STATIONS. sane within ~~ te. sed 
£1470 to £1575 in ae with Class L ‘Grade 3 
pe eee = cants must have 
ve ty, experience in the o yo and 
maintenance of modern H -P. turbine 


Institution of Electrical 


givi dana details of education, present a 
etc., should be sent to the POW 

STATION SUPERINTENDENT. BRIGHTON, 

B” POWER STATION, PORTSLADE BY SEA, 

SUSSEX, to arrive by 13th June, 1956. L350 





The Board of ne pe eA Port = Aden invite 
applicat ‘or post of 
ASSISTANT WORKSHOP SUPERINTEN- 
ag A geting re Candidates a not more 
engineering ap Sanhen aukts be ‘in poms jon of 
ou in a 
Ist Class Steam Bactaacete of Competency. 
Preference will be given to candidates with a combined 
ist Class Steam and Motor Certificate. Experience 
n the control and handling of stores is necessary 
= the successful candidates will, in the first instance, 
be required to take charge of a stores department 
and complete its re-organisation. Thereafter his 
time will be divided between the Workshop and 
stores. § £1200 per annum rising by increments 
of £50 to a maximum of £1700 per annum, if fully 
q' 

Free quarters are provided and free 

medical attention for the employee. A contributory 
medical benefit scheme covers dependants for a 
small charge. 
Option is ‘available to enter the service on short 
term contract for five years, comprising two tours, 
each two years abroad, ‘ollowed by six months leave, 
with a gratuity of 10 per cent. of final annual salary 
for each year of service, or alternatively joining the 
Permanent Service on probation. 

Option is also given of entering the Permanent 
Service of the Board subject to the Board’s approval 
at the end of the five years’ contract. 

Full details and app es forms may be obtained 
from the ADEN PORT TRUST CONSULTING 
ENGINEERS AND AGENTS, 1, LYGON PLACE, 
GROSVENOR GARDENS, LONDON, ween . 

4 


The Board of Trustees of the a of Aden invite 
applications for the of 
DEPUTY HARF SUP RINTENDENT. 
Candidates should be between the ages of 25 and 45 
and have practical experience of work in a t,a 
good knowledge of accounts and should erably 
¢ Members of the Institute of Transport. Salary, 
£1000 per annum rising by annual increments of £50 
per annum to a maximum of £1600 annum. 


qualifications and e 

Free unfurnished quarters are provided and free 
medical attention for’ the employee. A contributory 
medical benefit scheme covers dependants for a 
small charge. 

Option is available to enter the service on short 
term contract for five years, comprising two tours, 
each two years a y six months 
leave, with a gratuity of 10 per cent, of final annual 
salary for each year of service, or alternatively joining 
the Permanent Service on oo 

bsg is also given the Permanent 
Service of the Board subject t to the Board's eae 
at the end of the five years’ — 
Full details and aj 

from the ADEN RT TRUST Ct NSULTING 
ENGINEERS AND AGENTS, 1, LYGON PLACE, 
GROSVENOR GARDENS, LONDON, 8.W.1. L343 


LONDON COUNTRY COUNCIL. 





ndsworth ‘Technical College, ber. 
ASSISTANT GRADE A to teach neering 
Science oa allied subjects for 


Rational Certificate and Ci 


and Guilds courses in 
Mechanical 
experience 


uate or equivalent 


or equivalent  qualidentions desirable. Applications, — 


per 
The point of entry in the scale will depend on the | neering 
xperience of the candidate. 





CENTRAL ELECTRICITY AUTHORITY. 
LONDON DIVISION. 


DRAUGHTSMEN. 


Py yng are invited for —_ temen 
work in team in the Chief 
Generation eget ) 


partment, ‘) CIV L, ELWCTRICAT 
n uw 
and MECH ICAL 





ena TO O-siTks. will be Ste 


of normal duties. 
FOR ADVANCEMENT ¢ for the F 
Salary ‘follows ;— 


'y ranges as 
Civil: £588 to £714. 
£955. 


to 
Electrical: £588 to £840. 
yer ne met £588 to £055. a 


a tions should be made to 
SIONAL SECRETARY, ¢ CENTRAL ELEC- 
TRICITY AUT ITY, LONDON 

DIVISION, P.O. BOX 136, GENERATION 
HOUSE, GREAT PORTLAND STREET, 
W.1, or ring Victoria 6886, Ext. 21 for 
appointment. L782 











ps, RAILWAYS (WESTERN — 
SWINDON, require immediate services of an 
ELECTRICAL” ENGINEER with practical and 
ie of design and Ia t of Electri 1 
Wi ric contro! 

Saiier | eee for Diesel} locomotives 
Salary, £770-£835. Free and Privilege 
facilities. Sick pay during absence owing to ill- 

juperannuat: 

ly in writing, giving full particulars of experi- 


an * 
CHIEF MECHANICAL AND ELECTRICAL 
: ENGINEER, 


ROOM 13, 
BRITISH RAILWAYS (WESTERN 
SWINDON, WILTS. L 785 


CENTRAL ELECTRICITY AUTHORITY. 
MIDLANDS DI DS DIVISION. 


. eo are invited for for the following me 
in neration Construction at 
Divisional Headquarters, LR 

Good working 


conditions aA er 
ments, salaries within the seee700 to to £91 
— dependent upon q cations and experi 


a pw tag ove (Mechani- 
» og By 340MD. 
(b) oY 1OR D A _ORAUGHTSHAN (Mechani- 


Applicants should be have S sound technical — 
and experience a) to the position appli 
for, i.e., the layout of olther 


(a) boilers, ash and coal handling plant, factory 
services and a 


equipment, or 
(b) oo heavy pumping plant, 
steam a feed pipewerk, as ancillary 


sapiens nt, 
preferably, but not essentially, associated with gl 
station, chemical or other Rory industrial 
The Division is ‘responsible for the instal on. of 
power station plant == advanced design, offering a 
——- of ee ty news ey hae work. 
ails ss ae AE6, 
— ESTABL SHMENTS OFFICER: 
WAKE GREEN ROAD OSELEY, ba 
MINGHAM, 13, by 15th JUNE, 1956. 784 





— ELECTRICITY | eae 
LO HDOE Drv DIVISION 


ASSISTANT ELECT ICTRICAL ENGINEER. 


Applications are invited for an Assistant Electrical 
E pe to sas ee a team in the 
Chief Generation Er neer’s (Construction) De 

ment DIRECTLY C NCERNED with Le construc- 
tion of modern Power Stations. Candidates should 
have sound practical training in Mieetrical Engi- 
Experience in design, manufacture and 





£1085 a nn appications, 4 -_ Pan my A No. 
— 8! oO! 

“A jence, ete., to a vISIONAL SEGRETARY, 
Ck NTRAL ELECTRICITY ia ORI 
LONDON DIVISION, P.O. ENE 
TION HOUSE, GREAT PORTLAND ‘STREET, 
W.l. 


PUBLIC NOTICE. 
UNIVERSITY OF GLASGOW. 


RESEARCH FELLOWSHIP IN 
AERONAUTICS. 


Applications are invited for a pemeee' Fellowshi 

in Aeronautics established 7 oe h Electric 

Company in the University whee -* The 

Fellowship is nae to = for a graduate in 
ng or Science the opportunity to 

spend a Se eames cate & research in 

eronautics. The value of the Fellowship will be 




















Tatrabie ethng dati ag now under 


irable. Burnham scale 

review), £450 by £18 to £839), plus London allowance 
of £36 or os gree oe Le and or oo 
accordi' age, qualifi experience 

A cation forms rom SECRETARY AT COL- 
LEGE, WANDSWORTH HIGH STREET, 8,W.18, 
returnable by 16th June (954). L777 





LONDON COUNY COUNCIL. 

South East London Technical College, September, | 

ber phe oy mainly R ‘end Strength p Lineage a 
Mechanics 


and A students in for 
Higher aitetel Cathars te ee Oa a 

Should graduates of a versi 
' also Members of the 
Institution of E 


Burnham F.E. 
oleae seale (at under review), £1001 £25 
to £1113.— ication forms from SEC ARY 

LEGE, LEWI 





WAY, 8.E.4, return- 
able by 16th JUNE, 1956. (965.) L 780 


=.= 


£500 annum, consideration will be given 
reg Tpke Fy —— ly 
candidate with ee = experience in aircraft 


Tenure will begin on ist 
oe 956. sae O «3 — with a 
statement of experience and the of three 
referees, —e with the yg RR 


6 | not later 23rd June, 


1956. 
ROBT. T. HUTCHBSON, 
es of University ones 





APPOINTMENTS OPEN. 


PLANNING ENGINEER required, e 
Planning 


= eis. for medium 
4 sag Pe Product Machine ye Pension 


and 

a roti io PERSONNEL MASAGER, 
ALLOYS, LIMITED, STROOD, ROCHES- 

KENT. L 592 


Classified Advertisements continued on Page & 





travel. 
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MECHANICAL ENGINEERS 


4 large and well-known Company in the North of England offers the following 
attractive working conditions: 
1. Starting salaries up to £1300 p.a. 


2. An Engineering career with outstanding opportunities in an 
expanding industry. 


An opportunity for the young engineer to obtain varied experience 
in Research, Design, Construction, Maintenance, Work Study. 


4. Post-graduate training when necessary with full staff salary. 


Specialist appointments in the Research field for those suitably 
qualified. 


6. A congenial working atmosphere and unexcelled welfare facilities. 


7. A job in an area comparing favourably with any in England. 
If you have a University degree or a professional qualification, we shall 
be pleased to hear from you. Whilst we prefer men in their twenties, we 


have a number of vacancies suitable for experienced men up to 35 years of age. 


Write, giving a brief summary of your qualifications and experience, to 
BOX L 808, Offices of ENGINEERING, quoting reference P.6. 





OE ah ARTI HERE AS I AE ST a 








DRAUGHTSMAN uired for Engine Design| STRUCTURAL ENGINEER pion ang 
Schemes on small highspeed diesels must have | firm of Consultants to take 


London 
steel 


initiative and experience. Good salary. Pleasant | design office. rrr —_ ty a nena 


orki conditions. Pension sive knowledge of 
CHIEF PERSO ONNEL “OFFICHIL. PETTERS both des PAS Ae 
L SAU ve 
serena ie, G 650 | should be Corporate Members of one of 
eee 2 Institutions or hold 


some works a a 


——- steelwork 


erably 


or 


similar Degrees. 
t is a permanent one and there is a Staff 


ASSISTANT ELECTRICAL ENGINEER | Pension sae —Please reply in confidence to 
required for extensive developments at a large| BOX NO. GLOVE ADVERTISING, 
Iron and Steel Works in the Midlands. H.N.C. or | LTD., 351, OXFORD STREET, W.1. G 643 





degree qualification in electrical engineering, with 
experience in heavy industry desirable but not 


essential. Housing prospects favourable. —hgelt- | GUALINED ENGINEER with Commercial 


cants should give details of experience and of salary 


experience required by Exporters for their expanding 


required.—Apply to BOX 1705, Offices of | engineering business. Must be able to negotiate 


ENGINEERING, 


| technically and commercially. Good salary and 


Pars West End offices.—Please apply BOX 


687, Offices of ENGINEERING. 
BLAW KNOX LIMITED with expanding export 
business in Excavators and varied Construction | 
quip t have i 
for a few 
DRAUGHTSMEN, pare, ¢ experienced in 





| DESIGNERS required for busy 


in their Watford Office SENIOR AND JUNIOR STRUCTURAL 
London office 
handling a wide warty of building schemes. Consid- 


Mechanical and Constructional ee in or | erable a for advancement is available to reliable 
i 


"Phone: PERSONNEL MANAGER, 
LIMITED, WATFORD. (Telephone: 


291.) L 741 | L 838, Offices of ENGINEERING. 


W KNOX | man with 


tiative who can work with the minimum 
Watford | supervision and deal with site matters.—BOX 











BARROW-IN-FURNESS, LANCASHIRE 


Are seeking technical staff, as under, for research and develop- 
ment work in connection with the application of new methods 
to the propulsion of ships. 


ENGINEERS 


Engineers holding Honours Degrees with experience in the 
field of marine or mechanical engineering. 


DRAUGHTSMEN 

Men who have completed their National Service, for work in 
connection with the above, and also for the general development 
of prototypes, and the production and installation of machinery. 


TEST ENGINEER 


For marine research work. A minimum standard of H.N.C. 
is required, and sea-going experience with Board of Trade Certi- 
ficate will be a distinct advantage. 



















The above requirements offer a splendid opportunity to the 
right type of men, and good salaries will be paid in accordance 
with experience, ability and training. 


The Barrow district is an extremely pleasant one in which to 
reside, offering the close proximity of sea, countryside and the 
Lake District. In suitable circumstances, housing accommoda- 
tion may be available if required by successful applicants, and a 
contributory pension scheme is in operation. 





Sporting and social facilities are excellent, providing a wide 
variety of activities on a large and well appointed sports ground. 


Applications giving full details, should be sent to the Labour 
Manager at the above address. L 642 


oo 














VICKERS-ARMSTRONGS (ENGINEERS) LIMITED 
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WILTON 


aah) 





WORKS 


ENGINEERING DESIGNERS 


The construction of the Company’s fi at Wilton on a 2000- 
site has a Ban gence | since 1 now over ten million 


are year on new b.. 4 Staff with 
Resign of colons Sunt works are required for this developme —_ * 
The immediate vacancies are in the Design Office for :-— 


ASSISTANT TECHNICAL OFFICERS 
MECHANICAL ELECTRICAL 


CiviL STRUCTURAL 
INSTRUMENT 


The appointments are to permanent staff and the Company is anxious 
yan e men who have had first rate experience to assist with the lo 
term p) for further development. Candidates in this category will 

be invited to interview, without commitment, at the Company's expense. 
Fn eo salari to £900 pend 

ramencing es ze per annum will de on th * 
experience of candidates. The salaries of men engaged will be reviewed 
annually. 
TERMS OF EMPLOYMENT 


~eaiaas 39-hour working week, Pension Fund, Profit Sharing Scheme, 
e 


HOUSING 
After j the staff married men will receive a reasonable refund of 
removal (including travel) expenses, and to assist them in house purchase, 
facilities are available in approved cases for substantial loans; in addition, 
legal charges will be advanced. 


Assistance is given in the procuring of rented houses, flats or lodgings. 


Wilton is situated at the foot of the Cleveland Hills in Yorkshire, five 
miles from the coast. Working conditions are good and recreation facilities, 
including golf, tennis and belininton, are available. 

Write for a pistes form to: Staff Manager, Imperial Chemical 
Industries Li Limited, Wilton Works, Middlesbrough, Yorkshire, quo’ 
advertisement —-- he ICI/X/302/e. Ls 




















ENGINEER of outstanding ability required having 
ar ag me en engineering; bly DRAUGHTSMEN to go in aluminium for 
brospects or Membership of Institution. Excellent | sales de evelopment. Must possess Higher Nationa 
with Group manufacturing bricks, cement | Certificate in Mechanical 

building materials. in accordance | Banbury. 


worki tions and pleasant 
So ce and qualifications. Age preferably | s' . Attractive s' salaries offered 
3ea8, (Mo B.. details in chronological | up to £800 p.a. with promotion 
order, PR DUCTION DIRECTOR, EAST- | dra 4 Pension plan in operation. 
WOODS, LTD., 158, CITY ROAD, E.C.1. L757 details of qualifications 





brief oo ti and to 
NORTHERN ALUMINIUM CO., ITD, BUSH 


ESTIMATOR required, London area. Heavy 
Mechanical Engineeri 


of gearing essential—Write giving full details of | SENIOR DRAUGHTSMAN required, Londo 
‘ie! area. Heavy Mechanical Engineering 


jal, knowledge an 
¥ ST DRAYTON, MIDDLESEX. Write stating age and salary required and 
y for rental would be made available to 
suitable applicant. L 


» LIMITED 
WEST DRAYTON, MIDDLESEX. yy for 


rental would be made available to sul appli. 
ARRO ENGINE CONTROL SYSTEM. cant. 16) 
ENGINEERS are required for a . a. formed 
depertment dealing with various theoretical aspects | Marine E ring Company constructing mai 
aero engine control problems. E lence of | steam tur and diesel , Wwatertube 
oe mechanism analysis and gas turbine engine | boilers, etc., for largest sizes of 


and oil tankers requires a 
quo! TECHNICAL PE NNEL | GENERAL MANAGER to supervise the Works 
Soret ARMSTRONG SIDDELEY MOTORS, and to be responsible for production np 
COVEN Director.—A —_-s lease state pd ep 

experience an indi cation of required to 
BOX L715, Offices of ENGINEERING. 


peg investigation is desirable.—A a 


ee B pts oy Te 
req’ ‘or production me on 
components and fuel injection equipment. | ENGINEERING DRAUGHTSMEN, preferabl) 
Pleasant worki: conditions, to with 


Attractive Pension Sch ive |for established chemical and process 





Welfare Facilities. Approximately six months in North @ 

Apply CHIEF PERSONNEL OFFICER, od then ntly at North-West sae mee 
PE RS oe CAUSEWAY WORKS, | Good salary, reg! ane pects and canteen. 
STAINES, MIDD G 662A | —Apply BOX L 695, Offices of Eworranse 











Excellent Opportunities For 
MECHANICAL 
& ELECTRICAL ENGINEERS 
in the United States of America 


een one of America’s leaders in the field of advanced electronics 
has openings for Mechanical and Electrical Engineers. These Engineers 

must have degrees and six or more years’ experience in <= on 

servo-mechanisms and/or electronic controls. Hughes, hallenge, 

ee’ West Hs of the U.S.A., offers Engineers opportunity, © 

and rewar 


London and Manchester interviews in June. 
For interview, air mail resume to 


HUGHES PRODUCTS 


A DIVISION OF THE HUGHES AIRCRAFT CO., 5440 W. CENTURY OULEVARD, 
LOS ANGELES 45, CALIFORNIA, U.S.A. ATTENTION: M. “AY im 


——————— 








HOUSE, ALDWYCH, LONDON, W.C.2. Gif 


mechanical or electrical experience, required 


. ee eee 


| 
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YOUR ROAD TO SUCCESS 


ABU RE ME HE 3 
7 ae oe - 
& es Os ys 


goby wy - 


ad 
i 





Central Avenue, Wilton Works, Yorkshire 


If you are aged 30 or under, have completed National Service, possess an Honours Degree and are 
either a Mechanical, Electrical or Instrument Engineer, then a post may await you at WILTON 
WORKS, working either on design and layout, construction, plant operation or maintenance. 


Starting salaries are good. 


WILTON WORKS is the largest post-war project of the British Chemical Industry. Since 1946 
over £50 millions have been spent and development of the 2,000 acre site, which lies outside the 
industrial smoke belt, is being continuously expanded at the rate of over £1m. a month. 
As befits this most modern of factories, working conditions are first class. So, too, are the 
recreational facilities — WILTON WORKS even possesses its own nine-hole golf course! 





For a well-paid career, a job worth doing and a fine opportunity of rapid 
advancement, write TO-DAY to: Staff Manager, Imperial Chemical 
Industries Limited, Wilton Works, Middlesbrough, Yorkshire, quoting 
advertisement reference. 1CI/X/3I0A. 


WILTON WORKS 








THERE ARE OPENINGS NOW FOR 
MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 
INSTRUMENT ENGINEERS 











IMPERIAL CHEMICAL INDUSTRIES LIMITED 


L 796 


Classified Advertisement: continued on Page © 
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IMPERIAL CHEMICAL INDUSTRIES LIMITED. 
METALS DIVISION. 


TECHNICAL OFFICER 


The new Kirkby Works of Imperial Chemical Industries is = 
largest copper tube factory in the British oe say Mtated 
with modern and powerful tube drawing machinery. Rm uated 
five miles east of Eiverpeet on the East Lancashire Road 


A Technical Officer is required to prepare and handle development 








projects and to translate successful projects into works practice. 


pplicants should be graduates of a British University in either 
me, lurgy or engineering, and preferably, although not necessarily, 
have had three or four years experience in industry concerned with 
the fabrication of metals. 


Excellent conditions of em + po include a generous starting 
salary, with adequate scope for progressive remuneration, a 5-day 
week, contributory Pension Fund and a Profit Sharing’ Scheme. 
Married men will receive a reasonable refund of their removal (includ- 
ing travel) expenses, and, in approved cases, facilities are available 
to assist them in house purchase 


pplication forms may be obtained from STAFF MANAGER, 
Mv SRIAL CHEMICAL INDUSTRIES, KYNOCH WORKS, 
WITTON, BIRMINGHAM, 6, quoting KTO/1/ENG. L819 























UNILEVER LIMITED invite applications for an 
appointment in the Engineering Department of 
their London Office as a 
STEAM SPECIALIST. Candidates should be 
not more than 40 years of age and Corporate 
Members of the Institution of Mechanical Engineers. 
wor should be competent men abl. « work | They should have had theoretical and practical 
with the minimum of supervision. ‘Technical | experience of the thermal design and operation of 
qualifications to O.N.C. or beyond. Good remunera- | shell and water tube boiler plant with solid and liquid 
— ae ospects for capable men. Pension | fuels and of steam distribution systems. Some 

oe week ; a. Facilities. knowledge of water treatment would be of advantage. 

ence the PERSONNEL Written applications giving full particulars of 

WOODALL DUCKHAM CON- | qualifications, og ae ience to be addressed 
COMPANY LTD., WOODALL-| to: UNILEVER LTD., ONNEL DIVISION 


8 
DUCKHAM HOUSE, 63-77, BROMPTON ey (WAD 115), UNILEVER HOUSE, BLACKFRIARS, 
LONDON, 8.W.3. G5 LONDON E.C.4, 


DRAUGHTSMEN (SENIOR aoe Aye es 
required for work in connection the following 
branches of Coke Oven and cae plants. 

(a) Mechanica] and By-Product Plant. 
ie Pipework. 
(ec) Steelwork for Buildings and Conveyors. 














Vickers-Armstrongs (Aircraft) Ltd., 
Weybridge, Surrey, 


have a vacancy for a 


FIRST CLASS AIR CONDITIONING DESIGN 
ENGINEER, 


to be responsible for Aircraft Pressurizing, Ventilating & Refrigerating Systems. 


The post is of 


SENIOR EXECUTIVE STATUS 


with excellent prospects of advancement. 


Viekers-Armstrongs (Aireraft) Ltd., 


also have a vacancy with good prospects of Advancement for a 


FIRST CLASS 
HYDRAULICS DESIGN ENGINEER 


for Aircraft Systems, 


Applications should be addressed to: 


The Chief Designer 
Viekers-Armstrongs (Aireraft) Ltd., 
Weybridge, Surrey. 
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Engineering Research 


and aerodynamic 
is encouraged. 


These appointments are permanent 








BILLINGHAM EQ DIVISION 


Vacancies in 


ENGINEERING RESEARCH 
DEPARTMENT 


BILLINGHAM. 


Br are invited from 
maticians for yo 


ions of cranks 
Publication of results of general interest 


attractive salaries. There ye Ag 


o> scheme in 
i oe Ss and 
removal expenses in an can 
a" brief details ‘a ions and moe 
staf Manager 1 Imperial el a Industrie” imited, 
Biltingham Division, B Co. ~~, q 
L749 





a oe gd and carry 














QUALIFIED ENGINEER, ie, required to 
manage London purchasing office (two technical 
assistants plus clerical staff). Essential quali- 
fications, wide general knowledge mechanical 
electrical plant, comprehensive commercial experi- 
ence and personality to meet Principals and Suppliers 
at high level. Applicant must be able to deal with 
e volume of enquiries from overseas territories, 
including handling exclusive agencies and co- 
ordination important contracts. Some — 
oT Salary £1700 plus bonus.—Write BO. 
MA/93, c/o 95, BISHOPSGATE, E.C.2. 


SENIOR JIG AND TOOL DRAUGHTSMEN 
required for Tool Design on 
(a) Small 1,.C. Engine components, 
(b) Fuel Injection and Hydraulic Control Mech- 
anisms on a production basis. 
a should have experience in these or 
8 


Pleasant working conditions. Generous salary 
commensurate with qualifications demanded. Attrac- 
_ pension scheme. Comprehensive welfare facili- 


Apply to CHIEF PERSONNEL OFFICER, 
BRYCE BERGER WORKS, STAINES, MIDDX. 
G 660 


L 755 | PO 





BRUSH ELECTRICAL ENGINEERING (0, 
vacancies fi ition 


LTD., have epee) for men Fe ambi! seeking 
ve responsi 

TENDERING AND CONTRACTS. ‘ENGL 

Tough in their Commercial at 


Pplican 
te ee wring; turbo-alvernatore, jetehing secon 
transformers. 


witchgear or 
oxies in the General Seheeet see for men 
having specialised of comprehensive 

wer schemes for both and steam generating 
stations. Appointments will be of a permanent 
nature with good and excellent prospects 
are 0 to suitable men. Conditions of service 
include non-contributory staff assurance.—Please 
write with full details in confidence to the CHIEF 
PERSONNEL OFFICER, BRUSH ELECTRICAL 
— co., LTD., 5 toate + 


UNIOR DRAUGHTSMEN, having completed 
ational Service, required for work on large chemical 
lant installations, A.E.S.D. minimum rates or above. 
ive-day week and superannuation scheme.—Apply 
by letter iving details of technical education to the 
CHIEF RA JGHTSMAN, LAPORTE 'CHEMI- 
CALS LIMITED, CLIFTC Y HOUSE, gy 17 
ROAD, LONDON, N.W.1. 











PROJECT 


commercial aspects of proposals 

for the melting, casting and —- 
ferrous tom and’ Keen fi including titani 
tion a 


Honours Degree 


Pension Fund and a 


Applications, 
addressed 


KYNOCH WORKS, WITTON, 
TD/1-ENG. 





IMPERIAL CHEMICAL INDUSTRIES LIMITED. 
METALS DIVISION. 


Applications are invited for several senior positions as 


in the 


TECHNICAL DEPARTMENT 


Located at Witton, Birmingham. 


Duties will entail the conaiterntion, of both the technical and 
le new or improved facilities 
ey 


keen interest in the activities of other de’ 
ng, Production, Accoun 
ion Gales will cable the successful 
comprehensive experience of industrial activities in general. 
Applicants, betwene, Ge ou of 58 26 should possess an 
in Physics, Metallurgy, 
mates. ote _ ein industry is essential but appropriate 
ior toatting i be arranged. 


pee positions offer ment attractive aif prospects and will 
only be offered to men of outstanding abili j 

Excellent seme of employment wo a contributory Staff 
married men will receive a apy refund of removal! (includ 


travel) expenses, and to assist them in house purchase, facilities 
available, in approved ic se loans. 


i f career to 
the STAPF MA MANAGER. LC.1. METALS DIVIs!v% 
BIRMINGHAM, 


OFFICERS 


fabrication of wrought non- 
This will involve an apprecia- 
tments, inc. 
Sales. These 
tes to acquire a 


or Mathe- 


Scheme. After joining the st« “we! 


to date, should be 


6, qu ting 
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JiG AND TOOL DRAUGHTSMEN 


PROGRESS IN ELECTRONICS 


requi medium/large modern engineering works engaged in the machining and This scientist is using high vacuum \ 
seem Automobile Components. — must have served an apprenticeship techniques to study the purity { 
‘on } ,ined the Ordinary National Certificate, Good salary and conditions; | of valve com nis 
Pens : ; Sports Club and opportunities for advancement. | ponents. i 
. ° ° , | 
Rented ising accommodation available in the New Town for 


successful applicants. 
Write in the first instance to | 


LABOUR MANAGER, 
ALFORD & ALDER (ENGINEERS) LTD., 
















































































| ° 
MAYLANDS AVENUE, HEMEL HEMPSTEAD, HERTS. 429 
GRADUATE ENGINEER (MECHANICAL LADY TRACERS required in Consultants office 
OR ELECTRICAL) with sound practical back- | near Victoria. Work involved covers all branches 
sround and several years experience as an Industrial | of Civil and Mechanical Engineering. Experience in 
Engineer (Consultant or otherwise) Sa a by a oe field survey work would be an advantage. 
large Company in the Electrical Industry with ours 9.30-5.30. Saturday morning duty one in th 
headquarters in South Lancs. Age preferably 30/35. | six and two weeks id holiday.—Apply SIR 
4n attractive and responsible post suitably remun- | BRUCE WHITE, WOLFE BARRY & PARTNERS, 
erated, BOX L 844, Offices of ENGINEERING. 1, LYGON PLACE, 8.W.1. SLOane 0431. L 789 | 
: 
: 
1 Tr 7 | 
’ ” 
G.E.C. STANMORE LABORATORIES 
require a | 
CHIEF INSPECTOR 
for the Engineering Development Group for 
work on Guided Weapon and Radar Projects. 
Applicants should have had responsible experience of inspection in the ee 
Electronics industry both on the production line and at the stage of final test, ss 
and be well versed in A.D. procedure. A good knowledge of precision S 
mechanical and electrical equipment, including microwave components, is | a 
essential. Familiarity with metallurgical, metal finishing and resin casting ae: 
processes would be of particular advantage. Apply in writing, giving full | OS 
details of education, qualifications and experience to the nee 
STAFF MANAGER, THE GROVE, STANMORE COMMON, oe 
MIDDLESEX, QUOTING REF. E/JEM. L 756 
i 
i 
| 
} 
ate, i; _ | 
Consulting Engineers require 
TWO FIRST-CLASS TECHNICAL ENGI- 
NEERS for work on Nuclear Power Station projects. A LEADING FIRM OF MANAGEMENT 
Previous experience of nuclear work is not expected, CONSULTANTS requires 
but a first-class academic record and subsequent QUALIFIED ENGINEERS with manage- | 
practical experience in the mechanical, chemical or ment experience. The work which is 
electrical engineering field is essential. extremely interesting and of a consulting 
Salary range, £900-£1200 nature, offers exceptional prospects to men 
Apply to KENNEDY & DONKIN, 12, CAXTON of mature personality and resourceful out- 
STREET, LONDON, 8.W.1, quoting reference look. | 
‘ L 790 Applicants to be aged 28 to 40 years with 
an engineering degree. having served an 
,RITISH PETR ‘ ANY . . " engineering apprenticeship and had execu- | ou 
BRITISH PETROLEt M COMI ANY has a vacancy tive experience. 
. Starting salary, which is in the four-figure ; 
ENGINEERING ESTIMATOR for work in range, increases annually after a training | q 
London, with occasional visits abroad. Age 30-35. : ; i ri N 
Mechanical or Civil Engineering degree or equivalent. period appropriate to the individual. Non- } ° 
Applicants should also have served an engineering contributory superannuation life assurance r WW +4 
apprenticeship and had experience in estimating and a profit sharing schemes are included in | °o 
major projects for large engineering organisation. total remuneration. Write, with Lal ~ 4 
Salary secording to age, qualifications and experi- aa ee Sometime in the future the results of this. 9 
ence.— pplicants sho ke a ite, stat 2, y NGL LARING. | A 2 : 
cations, te. oniien i 3620, to BOX ae no man’s research will be applied to the solution > | 
7RESHAM HOUSE, E.0.2. L 791 of a production problem. The outcome may 0 
—_—— : be a better quality product, or a cheaper Qo 
product, or a better method of analysis or Oo 
control. O 
IMPERIAL CHEMICAL INDUSTRIES LIMITED, You yourself may benefit from his work, for 0 
| . . 
+ the chances are that in your industry, too 
METALS DIVISION. | . rae Arcam Si 
electronics has an increasingly important part Oo = 
METALLURGICAL ABSTRACTOR | to play. > (Mullara] 
Mullard scientists work hand in hand with A 
\ technical abstractor is required by the Metals Division | the designers of Britain’s leading electronic Oo 
Imperial Chemical Industries Limited, to assist in the equipment manufacturers, and this combina- ‘<) 
* . * . } 
luction of a monthly literature bulletin on titanium. tion helps to produce the finest equipment in @ 
plicants should have suitable academic qualifications and a th Ad You con invest ia kt with com 
vledge of theoretical and practical metallurgy. Ability e world, rou . 4 
rite clearly and precis accurately is essential and a fidence, for nowhere else will you find greater 3 
vledge of languages is desirable. | efficiency and reliability. 4 
ellent conditions of employment include a generous @ 
ting salary, a five-day week, contributory Pension Fund 4 
Profit Sharing Scheme; in addition married men will 
ve a reasonable refund of all removal (including travel) 
nses, 
plication forms may be obtained from the STAFF 
NAGER, IMPERIAL CHEMICAL INDUSTRIES, 
(‘ALS DIVISION, KYNOCH WORKS, WITTON, 
MINGHAM 6, quoting MA/1/ENG. L818 
| 
———S 
| 
SAL eee . 
GROOT AN 4 TECHNICAL BACK-| DRAUGHTSMAN required with some experience | ELECTRON'C VALVES AND TUBES SEMI-CONDUCTOR 
industries re: a sraBineering or chemical | of Shell Type Boilers and ee ae | DEVICES . MAGNETIC COMPONENTS - SPECIALISED 
to be locat e-fittings firm.—Applicante | district, salmon and trout fishing in River Annan. | " 
cnmention’ ‘on. Good calary,” ouper- Powfoot Golf Course two miles away. Apply, stating | ELECTRONIC APPARATUS - FINE WIRE ; 
ENGINEERIN BOX L776, Offices of | age, experience and salary required, to:—COCH- | 
e AN & CO., ANNAN, LTD, ANNAN, DUM- | 
~ FRIESSHIRE, SCOTLAND. L 840 | 
pit —_———— | MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 
_ p 
lassified Advertisements continued on Page 123 | MPS24E 
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MASTERY OF STEAM 








STREAMLINE 
PARALLEL SLIDE 
VALVE 





Streamline formation of chest 
allows reduced valve orifice, with 
minimum pressure-drop 
characteristic. This design permits 
a valve of reduced size and 
weight. Lids are bound in open 
position—no fluttering. All 


parts readily accessible for overhaul. 





COCKBURNS LTD - CARDONALD - GLASGOW S.W.2 


SERVICE AND MAINTENANCE DEPOT AT 45 BACK UNION ROAD, FISH QUAY, NORTH SHIELDS 
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| DREDGING PLANT 


TO THE LARGEST DIMENSIONS AND 
CAPABILITIES 
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PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER > 
DREDGERS, BUCKET HOPPER DREDGERS, SUCTION . 
. 

HOPPER DREDGERS, HOPPER BARGES, PIPE LINES, a 
FLOATING CRANES, etc. « 
. 
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o 

< 

o 

7 








NEW BUCKETS, LINKS, PINS, GEARING, etc., 
supplied for existing Dredgers. 











Sa oS Se oe 


: ee “a FLEMING & FERGUSON, Ltd., 


“OTAKOU” SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND, 
constructed for the 


Phone: Paisley 4121. Teleg. Address; ‘‘Phaniz, Paisley.” 
OTAGO HARBOUR BOARD, DUNEDIN, NEW ZEALAND. London Agents: Messrs. Nye & Marks Ltd., Capel House, 62, New Broad 
Street, London c.2. 


Telephone ; LONDON WALL 4846. 





Dimensions : 258 ft. x 20 ft. Hopper capacity 2,000 tons. 
Speed loaded: 94 knots. Dredging capacity per hour: 1,000 tons. 








M&W-GRAZEBROOK 


LIMITED - EST. 1750 
DUDLEY - WORCESTERSHIRE 


TELEPHONE: DUDLEY 2431-3 - TELEGRAM GRAZEBROOK, DUDLEY 





Zives continuous flow of 
filtered liquid — 


water, Petrol, oils 


Size range } in. to 20in. 


The filter iNustr. 
Size recently su 
with river wa 


ated is a 20 in, 
Pplied for dealing 


ter; it handles 
500,000 gallons per hour, 
Some features : 


FILTER CAGES 
PARALLEL - 


ZWICKY LTp. 


TRADING ESTATE, SLOUGH 


Telephone: 
Telegrams : 


a » BUCKs, 
2 UGH 24481/3 
ZWIKLIM, SLouGH » 







positive filtration 


Cc 
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LONDON 





MODEL “D”’ No. i8 


PRECISION TOOL-ROOM LATHES 


MODEL “D” INTERNATIONAL 


BUILT IN 3 SIZES SWINGING 13-15-18 INCHES OVER BEDWAYS 


We are exhibiting at the 


MACHINE TOOL 
EXHIBITION, LONDON 


"Te & f Sf, tho = ils (Sr ¥ GRAND HALL STAND 





An important New Lighting Development 








Universal Lighting Trunking 
adapted to take 8’ Fluorescent Lamps 


This means you can instal more flexible lighting 
than ever before. Mazda 8ft. (125-watt) tubes 
can now be mounted singly, in pairs, or 


mixed with sft. tubes anywhere along the trunking 
run. 





A new 8ft. open-ended reflector has been 
specially designed for use with either one or two 
8ft. tubes. And because they are so economical 
to instal and operate you will find them ideal for 
large-scale industrial lighting projects. 


; Mazda lamps stay brighter longer 


THEA.E.1. LAMP & LIGHTING COMPANY LTD. (Member of the A.E.I, Group of Companies) 


CROWN HOUSE, ALDWYCH, LONDON, W.C.2. TEL: TEMPLE BAR 8040 


Incorporating the lamp and lighting business of : 


The British Thomson-Houston Co. Ltd. 
The Edison Swan Electric Co. Ltd. 


The Metropolitan-Vickers Electrical Co. Ltd. 





5 ag 
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'NCREASE "RODUCTign 


WITH 





ENNE 


Multiple unit 


ELECTRONIC PROCESS TIMERS 





Venner Electronic Process Timers are now available The Venner Electronic Timing unit is particularly suitable for sequence 
in multiple unit form for sequence operation and or cyclic timer operations involving several timing intervals in addition 
can be supplied panel mounted from two up to to individual process timer applications. Separate units measure Sin. 
any convenient number of units. The units can by 4in. by 4in. Case finished in light grey stove enamel with front 
= also be supplied on channel fitting for free standing panel finished black crackle. 
wall mounting. For full details write for leaflet 
E101. VENNER ELECTRONICS LIMITED 
N Kingston By-Pass, New Malden, Surreys Telephone: MALden 2442 (9 lines) 
Member of the Venner Group of Companies, Manufacturers of:- 
) Time Switches . Silver-Zinc Accumulators . Process Timers . Aircraft Instruments . Electronic and Electro-Mechanical Instruments . Park-O-Meters 



























P acts 


are installed in Messrs. Canon’s Marsh Tobacco Bonds Ltd., Bristol, and are specially 


PEWESTALITE|G@) 
designed to meet arduous operating conditions where the Fork Lift Trucks need more 


DOU than one battery per shift or working day. The sequence chargers will charge up to three 
SLE. VOLIAGS lead-acid or four alkaline batteries per 24 hours, the change over from No. 1 to No. 2 battery, 


BAT etc., and final shut down being completely automatic. Write for Data Sheet No. 831 
TERY CHARGERS containing full details of our battery chargers. 


DEPT. ENG. R.G. 6. WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 82, YORK WAY, KING'S CROSS, LONDON, N.I, Telephone: TERminus 6432 
ses — 
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ELECTRIC 
DERRICK 


CRANES 


also manufacturers of: 
HAND and STEAM DERRICK 
CRANES and ELECTRIC 
OVERHEAD TRAVELLING 
CRANES 








LONDON OFFICE: Finsbury 
Pavement House, 20 Moorgate, 
E.C.2. 

Tel: MONarch 4629 





3-Ton Electric Derrick Crane x 60ft. Jib. 








THE ANDERSON-GRICE CO. LTD. 
TAYMOUTH ENGINEERING WORKS,CARNOUSTIE, SCOTLAND 











Telephone: CARNOUSTIE 2214/5 ee: DIAMOND, CARNOUSTIE 








SPECIAL SHAPES 
IN FIREBRICKS 


Careful making by experienced moulders 


allied with thorough firing in our kilns 
ensure uniformity of shape, size and 


texture in all our fireclay specials. 





Qualities available : 


Nettle 42% Alumina, Cone 34—1750°C 





Thistle 35/37% 4» Cone 31—1690°C 


Stein 30/32% ,, ,Cone 30—1670°C 


Copies of our No.1 Pamphlet, describing our complete range of Firebrick qualities, gladly sent on request 


JOHN G. STEIN & C° L™ Bonnybridge. Scotland 


TEL: BANKNOCK 255 (4 LINES) 
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McCALLS “MACALLOY” 
PRESTRESSING STEEL 
for Takoradi Harbour 
Approach Bridge 


The photograph shows a pre- 
stressed’concrete road bridge 
over the railway yard at 
Takoradi Harbour extensions, 
Gold Coast Colony. The pre- 
cast beams of the bridge are of 
44-ft. span, each post-ten- 
sioned with 3in. to Ifin. 
diameter Macalloy bars. 


Designed by Rendell, Palmer and 
Tritton, Consulting Engineers to Gold 


Coast Railways and Harbours Administra- 





tion, and making use of the Lee-McCall 
system, the bridge was constructed by 














Taylor Woodrow (West Africa) Ltd. 


MACALLOY LIMITED 


SHEFFIELD + P.O. BOX 41 
LONDON OFFICE: 8-10] GROSVENOR ‘GARDENS, S.W.1 
Telephone: SLOANE 0428 


PC32 





McCALLS 


TEMPLEBOROUGH 
Telephone: ROTHERHAM 2076 (B.P. EX 8 LINES) ° 
also at Birmingham and Portsmouth. 








WE ARE DESIGNERS AND 
MANUFACTURERS OF THE 


NODERN 


S whom pump 


LARGE DRIVING PULLEY MOUNTED ON 
FIXED SLEEVE TAKING ALL THE BELT LOAD 






ADJUSTABLE GLAND WHICH CAN 
BE PACKED WITHOUT DISMANTLING 
PUMP OR PULLEY 














PLUG FOR PRIMING 
IN FIRST CASE ONLY 
ONCE PRIMED IT NEVER 
REQUIRES THIS AGAIN 


DETACHABLE 
FLANGE WITH 
UNIVERSAL DRIVE 


RETURN 
VALVE | 
ADJUSTER | 






RENEWABLE SLEEVE 
WHICH FORMS BEARING / 





FOR PINION AND PULLEY 


EXTRA LONG DRIVING SHAFT 
WHICH DOES NOT TAKE ANY 


OF THE BELT TENSION AND INLET TO 
HAS A BEARING 3 9A6”-LONG SIPHON 
CHAMBER 


PINIONS OF EXTRA LARGE 
SPECIAL SHAPED TEETH 
GIVING GREAT PUMPING 
CAPACITY AND EVEN FLOW 


SIPHON CHAMBER ENSURING THAT 
PUMP IS ALWAYS FULL OF LIQUID 


TY 


MA gele) ae Sh Le 2 2) 
[MODERE] ane 











Broadgate House - Coventry * Phone 2132/6 





- Sheffield: Showrooms: 
——— Corporation St. Phone 24888) Gosford St- Coventry 
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ELECTRICITY 






7300 
GESELLSCHAFT 


Frankfurt (Main) 


ALLGEMEINE ELEKTRICITATS 
Berlin (West) EXPORT DEPARTMENT 


- Ml, 
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N the U.S.A., Warner 
Electric Clutch-brakes start and 
stop the improved Robert Reiner Tricot Knitter at speeds 
approaching theoretical perfection for knitting. Actuation 
is so fast, precise and dependable that nine out of ten needle 
marks are eliminated. 

Warner Electric Clutches and Brakes, now manufactured 
in England, set a new standard for controllability and speed. 
Their uses are legion, and just as they help to improve the 
loveliness of lingerie, so they can improve a multitude of 
products through the introduction to industrial machinery 
of néw flexibility in design and a new controllability of 
operation. 


Warner may be able to take you a step nearer to 
automation — ask us. 





CO. DURHAM 


Telephone : West Auckland 317 (4 lines) Cables: Solenoid, West Auckland 





Westool also make Coils, Coil Winding Machines, Transformers, A.C. & D.C. Solenoids, Grinders, 
Small Motors Vibrators, Air Conditioners, etc. 





Tib 15 





FOR ACIDS AND ALL CORROSIVE 
LIQUORS WHEN FREEDOM FROM 
METAL CONTAMINATION IS REQUIRED 


DIAPHRAGM PUMPS 


| PUMPS 


L. 


CENTRIFUGAL PUMPS - MOTOR DRIVEN 


ROTARY DISPLACEMENT 
HAND OPERATED DIAPHRAGM PUMPS 


Consult us with your pumping and acid hand- 
ling problems, After sales service ensures max- 
imum efficiency for your pump installation. 


A. MITCHELL LTD 


37, PETER ST. 


MANCHESTER 2 


Telephone: BLAckfriars 7224 (4 lines) 


MP.23 


















tt 





rings 


dhould, be Luely too / 


Kiang You'll never find a Lewis Spring suffering 


from debility or that couldn’t-care-less 


feeling. A lively Lewis Spring never rests, never tires. 


You can learn a lot about them and about springs 


in general if you send 2/6d. for our 40-page manual on 


spring design, full of technical data. 








LEAVE /T TQ 


Lewis 


OF REDDITCH 
SPRINGS. SPRING CLIPS 
PRESSWORK, WIRE FORMS 

VOLUTE SPRINGS 


\ 
sd 
THE LEWIS SPRING CO. LTD. 


Resilient Works . Redditch Tel: Redditch moj 


4oh 








: 122, High Holborn w.c.l 
London Holborn 7470 and 7479 
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VIBRATORY EQUIPMENT 


INCREASES INDUSTRIAL PRODUCTION 
with LOWERED COSTS 


Where Industry demands that 


delivery is made of either a single 


Industrial Equipment can give 





you that answer. 


BOWL PARTS FEEDERS. 
For single line feeding in ori- 
ented direction of parts up to 
8” long. 





May we send you illus- 
trated technical literature, 
or can our engineers dis- 
cuss with you your par- 
ticular problem ? 





VFO & VFI FEEDERS. 
Capacities 3? and 4tph. 














THE MAGNETIC EQUIPMENT CO. LTD. 


Lake Works -*  Portchester 2 ° Hants. 
Telephone: Cosham 75025. Grams: Meco, Fareham. 











BIBBY COUPLINGS 














THE WELLMAN BIBBY CO. LTD. 


| 

| PARNELL HOUSE, WILTON ROAD, LONDON, S.W.| 
| Telegrams : COUPLINGS, SOWEST, LONDON Telephone : ABBey 1194 
| 


cents, — 


600tph. over any distance, MAGCO | 





part or bulk materials up to| 























Now, 

here’s 
a 

specimen 


15 


of - Ferobestos. 


it’s an asbestos-based material—non-metallic, of course— 


impregnated with resins and moulded into a hard infusible substance. 


Ferobestos Plastics are not substitutes. . . 


they’re engineering materials in their 
own right. Ferobestos plastics have 
many advantages which can be (and 
have been) put to use by engineers 


in many industries :— 


high strength-to-weight ratio 
high temperature resistance 
low moisture absorption 
good chemical resistance 
high wear resistance 

good electrical resistance 
high dimensional stability 


Here are just a few applications of the various grades of 


Ferobestos Plastics are usually supplied 
in sheets, rods and tubes, but they can 
also be moulded to your requirements 
where contour permits, and where 
quantity justifies the cost of mould 
tools. All forms of machining are 
carried out for you where necessary. 
Interested? Then why not write to 
J. W. Roberts Ltd., for their leaflet 
giving fuller details of these versatile 
materials. 


Ferobestos plastics :— 


Bushes 

Coupling Discs 
Guides . Bearings 
Gears . Rollers 
Piston Rings 
Wearing Slippers 
Mounting Pads 
Compressor Blades 
Thrust Washers 


J.W.ROBERTS LTD 


Chorley New Road, Lostock, BOLTON. 
Tel: Horwich 840 


Branch Sales Offices : LONDON, GLASGOW, 
BIRMINGHAM, LEEDS. 


A Member of the Turner & Newall Organisation. 







FEROBESTOS 
Department 
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Stretching machines for sheet, 
\ | Hh | ( H I It plate and sections, for sheets 
from 50 to 1,000 tons, sections 
from 3 to 300 tons, detwisting 
head stretchers and panel form- be 
sade 
ing stretchers for aircraft work. ues 
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The span of a century has seen the development from the 
gas driven balloon to the Turbo-Jet. In this period also The 
Morgan Crucible Company has grown to a unique position; a position i | b. 
1 
in which the products, parts and pieces they develop and manufacture are 
‘ iv 
essential, either directly or indirectly, to every industry throughout the world, 
Their products may have helped the early aeronautical designers, certainly 
P ; 
today’s aircraft industry recognises the value of their aid—and the future t 
will not ask in vain from the technologists and craftsmen who will | ‘ 
use the knowledge and skill accumulated in these past 100 years. H 
4 
carbon and graphite —electrical, chemical and mechanical; crucibles, i 
furnaces, refractories; radio parts, and sintered metal products. i 
% 
THE MC \N CRUCIBLE COMPANY LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.11 BATT: 8822 ha z A p 
M.C.C. JIS/A : 
D 
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ATLAS COPCO EQUIPMENT 





AT WORK ON ELEVEN FRENC #1 


HYDRO-ELECTRIC PROJECTS 





MEETING POST-WAR DEMAND 

In 1949, the combined installed gener 
ating capacity of French water power 
stations was 5.6 million kilowatts, To 
meet an ever-increasing industrial and 
domestic demand due to post-war 
reconstruction, /’ Electricité de Franc 
launched a large-scale power develop- 
ment programme. This included the 
construction of more than eleven new 
hydro-electric plants to harness the 
mountain waters of the Pyrenées, the 
Alps and the Massif-Central region. 
The installed capacity now stands at 
8.5 million Kilowatts. Atlas Copco 
equipment has been working on no 
less than eleven of the projects which 
have an installed water-power capac- 
ity totalling 1.5 million kilowatts, 
accounting for half the increase in 
capacity since 1949, 


ATLAS COPCO CHOSEN AGAIN 

The construction of the hydro-electric 
projects meant engineering ona grané 
scale, calling for extensive excavating 
and tunnelling operations. Vast quan- 
tities of Atlas Copco light rock drills 
and Sandvik Coromant steels were 
supplied by the Atlas Copco compan) 
in France, Atlas Copco France, S.A., 
to carry out much of this work. 


UNBEATABLE DRILLING 
COMBINATION 


On hydro-electric projects rom Braz 
to Norway, Australia Canada, 
Atlas Copco drills and Sa’ \ ik Coro- 
mant steels are in oper’ ‘on. Thest 
drills and steels were ¢ eloped © 
work together asalightw 1 drilling 
unit. Since its introducti __ it hase 
tensively replaced the hea ar-rigge? 





an 


‘ 


( 
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drifter. | , Atlas Copco drills and Sandvik Coromant 
steels are world’s most widely-used pusher leg drills and 
drill stee! 

NEW SPEL.. AT LOWER COST 

Atlas Co; .o light rock drills are compact, one-man machines. 


That enabies you to put more drills into action at the face at 
one and tiie same time. More drills mean faster times each 
round and, because they are one-man machines, a reduction 
_in most cases—of total shift crews by at least a third. At 
the same time, the original capital outlay and general main- 
tenance costs are far lower than for those of heavy equip- 
ment. So, if you want to do the job faster, and at lower cost, 
the Atlas Copco light rock drill is your machine. 












Ss Alps |. Passy-Arve 2. Ilsére-Arc 3. Tignes 4. 
‘ae Aussais 5. Saut du Loup. Pyrenees 6. Cap de 
‘ Long 7. Pragnéres. Massif-Central 8. Le 
Pouget 9. La Rhue dans Bort 10. Montpezat 
11. Peyrat le Chateau. 

















Since 1949, France has built many new power stations, including 
eleven hydro-electric projects indicated here. Atlas Copco drills 
and Coromant steels have been in operation on these projects. 








COROMANT STEELS ARE EXTRA-TOUGH 


At the drilling end of Atlas Copco rock drills you'll find 
Sandvik Coromant steels. With their extra-tough tungsten- 
carbide inserts, Sandvik Coromant steels show little or no 
loss of speed as they advance. 

Sandvik, to maintain a never-varying drill steel quality, con- 
trol every phase of production—from the mining of iron ore, 
 wolfram ore, to the final tungsten-carbide in- 
roughout the world wherever Atlas Copco drills 


processin 
serts used 


are in act 





The Atlas “opco Group puts compressed air to work for the 
world. It braces thirty-one Atlas Copco companies and 
Iwenty-fi igents, manufacturing or selling and servicing 
Atlas Co. equipment in more than 50 countries throughout 
the work 

M cturers of Stationary and Portable Compressors, 

Re illing Equipment, Loaders, Pneumatic Tools and 

Paint-Spraying Equipment. 

TH AT 4s 6° © eee oa 
a 
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Tunnelling on the Isére-Arc project on which Atlas Copco one-man 

drills fitted with Sandvik Coromant tungsten-carbide tipped 

steels were used. The mobile drilling platform was developed by 
the Project Department of Atlas Copco. 





For further details about Atlas Copco Drills and Sandvik Coro- 
mant Steels write to the most convenient of the addresses given 
here: 


UNITED KINGDOM, Atlas Copco (Great Britain) Ltd., Wem- 
bley, Middx.; FRANCE, Atlas Copco France S.A., 29, Rue 
Marbeuf, Paris 8e; HOLLAND, Atlas Copco Holland N.V., 
P.O. Box 6056, Rotterdam; ITALY, Atlas Copco Italia S.p.A., 
Viale Marche 15, Milan. 

CANADA, Atlas Copco Canada Ltd., Montreal, A.M.F., 
P.Q.; AUSTRALIA, Atlas Copco Australia Ltd., P.O. Box 54, 
Auburn, N.S.W.; SOUTH AFRICA, Delfos & Atlas Copco 
(Pty.) Ltd., P.O. Box 504, Benoni, Transvaal; u.s.A., Atlas 
Copco Pacific, Inc., 930 Brittan Avenue, San Carlos, Cali- 
fornia; Atlas Copco Eastern, Inc., P.O. Box 2568, Paterson 
2, N.J. 

Readers in countries outside those listed above and who do 
not know the name of their local Atlas Copco company or 
agent, please write to Atlas Copco AB, Stockholm 1, Sweden. 
The services of the Project Department of Atlas Copco, whose job is to 
draw up drilling patterns and to advise on tunnelling and mining tech- 
niques, is at the disposal of contractors everywhere without obligation. 


CO 4 RP AOR. Eas 
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Hes looking 4 where youre going! 
i 


The World’s largest Route Relay Interlocking 
System is centred in the Signal Box at York. It 
controls the points, signals and indicators for 825 routes. 
BICC designed and manufactured over 25 miles of 
armoured, paper-insulated, lead-sheathed Railway Signalling 
Cables especially for this important installation.* 
We illustrate a 47-core BICC Railway Signalling Cable, one 
of a range made to British Railways specification and extensively 





used in this country and overseas. Our research department is 
continuously developing new cables to meet the most exacting signalling 
and telecommunications requirements, whether on the railways, in the 
mines or in industry at large. 
If you have a communication problem write to BICC about it. 
Our engineers will design the cable and, if you wish, install it anywhere 
in the World. 


* Main contractors: Westinghouse Brake & Signa! Co. Lid, 


BRITISH INSULATED CALLENDER’S CABLES LIMITED, 21 Bloomsbury Street, London, W.C! 
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COLT Ventilation right from 
the start at... 


A. E. 6. SPARES BUILDING, Southall, Middlesex 


ARCHITECT: HARRY W. WEEDON, F.R.1.B.A. & PARTNERS 
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For the New Spares Stores for A.E.C. Ltd., 
the Architect required a natural system of 
ventilation to extract 3,000,000 cubic feet of 
air per hour from the building when 

desired. Control to facilitate the reduction 
of this rate of ventilation was also essential. 
Colt were consulted and a scheme involving 
the installation of 32 SRC/2046 Gear 
Controlled Ventilators was formulated and 
subsequently incorporated in the design 

of the building. 

Of robust construction, and yet remarkably 
light, this High Duty Natural Roof 
Extractor incorporates aerofoil curves 

which harness the wind and roof eddies to 
combine with the power of convection 

within the building. It is maintenance free, 
and simple to install. One very notable 
feature is its appearance! When fixed in the 
roof it is quite unobtrusive. 

Colt’s wide experience in ventilating all 
types of buildings throughout industry is at 
your disposal. Whether the ventilation 
problem is large or small—in an existing 
building or for one still ‘on the drawing 
board’—consult them first. 


WRITE FOR FREE MANUAL with full 
specifications of Colt Ventilators to Dept G.57/244 


VENTILATION (%) 





COLT VENTILATION LTD. SURBITON * SURREY * TELEPHONE: ELMBRIDGE 6511/5 


Branches at 


ingham, Bradford, Bridgend (Glam.), Bristol, Coventry, Dublin, Edinburgh, Liverpool, London, Manchester, Newcastle-upon-Tyne, Sheffield and Warwick. 


Agents in Aus a, Belgian Congo, Canada, Cyprus, India, Indonesia, Madagascar, Malaya, Mauritius, New Zealand, Pakistan, Portugal, North and South Rhodesia and South Africa. 


E 
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THE CLYDE LEVEL 
HY DRAL - LUFF 





its here, 
HYDRAULIC 
LUFEING ! 











rere in the latest and most up-to-date 
high speed cargo handling crane in the 
world. 

The Clyde L.H.L. is essentially an electric 
crane but uses hydraulic fluid as a trans- 





mission medium for operating the jib. 
The illustration pin-points the hydraulic 
luffing ram which is controlled by a — 
compact electro-hydraulic unit in the 
machinery house. This system reduces the 
number of moving parts, takes up less 
room and is remarkable for its smoothness | 
and speed of action ; it is in fact the modem 
solution to the problem of operating a high 
speed luffing motion. 

May we furnish you with a general 


specification or arrange a demonstration. ; 
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mid Peiee 
. 4 ! . 4 v () | ll l | l) * 
—tyee Grane & Engineering Co., ‘nC OFpOrating Joseph Booth & Bros., 
MOSSEND, Lanarkshire Union Crane Works, RODLEY, Leeds. 
Telephone : Motherwell 354) 5, Telegrams : ‘* Clyde,”” Motherwell. Telephone : Pudsey 3168. Telegran Cranes,” Rodley. 
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Supreme Vortex separators are supplied in 
cast-iron for pressures up to 150 Ibs. per 
square inch and in cast-steel or gunmetal for 
higher pressures. For pressures above 
500 Ibs. per square inch special designs 
in forged steel can be supplied, the 
separator parts being machined from 
solid forgings. The shape of the 
body of the separator is admirably 
suited to withstand high pressures 
without employing objectionable 
strengthening webs which _localise 
stresses and make stress values 


ee RN REED oO 


VORTEX 
CHAMBER 




















DRAIN FOR 
IMPURITIES LED 
TO COLLECTOR 

VESSEL OR TRAP 


OUTLET 


The extraction of impurities at all 
rates of flow is over 99% of any 
liquid or.solid particles down to 
| /250 inch diameter and a high per- uncertain. 
centage of even finer particles, pro- 
viding the liquid solid content at 
entry does NOT exceed 15%. The 
separators are entirely self clearing 
even when the solid portion of the 
impurities is as much as 20% of the 
liquid portion. Because of the stream- 


line flow and the complete absence of 


The separators can be fitted in 
all pressure pipes arranged for 
horizontal flow or downward vertical 





or inclined flow and _ conveying 
steam, gas or air in which there are 
suspended liquid or solid impurities such 


obstructions in the separating chamber, as water, oil, grit or scale. They are also 


the pressure drop in vortex  sevarators useful for refrigeration, in the separation of 
is at a minimum as compared with other separa- the liquid phase from the gaseous phase of 
tors of equal bulk and dealing with equal flow. the working fluid used. 





i J. H. CARRUTHERS & CO. LTD., Hamilton St., Glasgow, S.2 * London Office: Abford House, Wilton Rd., Victoria, $.W.! 
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TURBO-GENERATORS } 


Power stations throughout the — or building. At the Kirkstall 
world are equipped with steam Station of the Central Electricity 
turbines and generators made Authority, seven BTH turbo-al- 





by BTH, who hold a leading position ternators, ranging in size from 25,000 
as designers and manufacturers of kW. to 30,000 kW., are providing a 
some of the largest machines installed generating capacity of 200,000 kW. 
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Body castings, 

as indicated, 
are supplied by the 
Friar Park Foundry and 
this photograph of the 


25 ton “ Hydralite” 










is produced by By well considered designing and 
kind permission of careful choice of modern materials, 
Tangyes, Limited Tangyes, Ltd. of Birmingham have produced 
the ““Hydralite” range of light-weight jacks. 
Produced mainly from aluminium alloys, 
with no sacrifice of the safety margin, 

they will lift 15 to 5O tons and yet 
themselves are lifted by one hand. This 25 ton 


Jack weighs only 53 Ibs. 
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FRIAR PARK FOUNDRY, FRIAR PARK ROAD, WEDNESBURY, STAFFS. 
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ALLE N - STOECKICHT 


PATENTED DOUBLE-HELICAL 
EPICYCLIC GEARING 


HUSTON 1a GAS TURBINE 


The 1,000-kW RUSTON ‘TA’ gas turbine incorporates an ALLEN-STOECKICHT 

double-helical epicyclic gear as an integral part of the power turbine mounting. 

The gear is situated between the two exhaust ducts and, being built-in, provides a 

most compact arrangement. The output shaft of the gear also being in line with the 

remainder of the turbine, reduces the space occupied by the complete gas-turbine 
unit to a minimum. 














The ALLEN-STOECKICHT epicyclic gear design principles, evolved over many years, ensure perfect 
load sharing between the planet wheels, quiet_and smooth running, high efficiency, low weight, small 
volume and long life. 


Single or double reduction gear-boxes can be supplied for powers 
between 250 and 10,000 h.p. and for speed ratios up to 144: 1. 


INS 6 € 





ENGLAND 
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Photograph by permission of Dartford Municipal Corporation and Messrs. General Roadwork Lid. 





»...at DARTFORD 





These roadworks at Dartford—where two lorry-mounted “* BROOMWADE ” 
SV 128 air compressors are powering ““ BROOMWADE ” RB 55 breakers—form 
a scene common throughout Britain and, indeed, the world. For “ BROOM- 
WADE” pneumatic equipment is aiding the construction and repair of roads, 
bridges, railways, docks and dams in almost every country. 


* BROOMWADE ” equipment also helps to win rich minerals from the 


soil; build ships, aircraft, motor vehicles and assists in a great number of 
operations for most major industries. 


an *{ele) ADE> 





For efficiency and reliability 
BROOM & WADE LTD., P.O. BOX NO. 7, HIGH WYCOMBE, ENGLAND. 


ee ” hig WwW ombe 
Telephone: High Wycombe 1630 (10 lines) Telegrams : ‘*Broom”’, a 
335A 
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Aore and more 


British Industry keeps moving 


with 
meena 





PERRY Chains 


—4you can rely cu them! 


_ 


There’s no fear of hold-ups or breakdowns 
when dependable Perry Chain Drives are on 
the job. Now Perry roller chains, chainwheels 
and pinions suitable for virtually every indus- 
trial purpose are available from stock. 


All standard Perry chain drive sets may be 





obtained either minimum bore or bored to 
your shaft requirements with keyway and/or 
grub-screw fixing. Our technicians are always 
at your service to demonstrate the supremacy 
of Perry chain drives for power transmission 
and conveying, and give you full details of the 
Perry Replacement Service. 


NEW HANDBOOK FREE 


Write for fully illustrated Handbook describing the full range 
of PERRY Single, Duplex, Triplex and Quadruplex Roller 
Chains, Bush and Balance Chains, Long Pitch Chains, and new 
Series MR Chains, Attachment Plates and Chain Drives for 


industrial applications. 


PERRY CHAIN COMPANY LTD. 


(One of the Perry Group of Companies) 


STOCKFIELD ROAD, TYSELEY, BIRMINGHAM I! 
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FOR ECONOMICAL STORAGE 





A pressure roof which halves breathing losses in temperate 
climates is basic to the new range of Whessoe standard 
tanks. This fixed roof is designed for breather valve settings 
from 8” w.g. pressure to 24” w.g. vacuum. Pressurecone 
roof tanks are also available with settings around 20" 

w.g. pressure. 

The Whessoe tank, generally in line with B.S.I. and A.P.1. 
requirements, normally has a butt-welded shell. 
Lap-welding is available as an alternative on tanks under 
40-ft. diameter. 

















Details and capacities of this new range and of the range 
of horizontal tanks Whessoe manufacture are 

given in WHESSOE PUBLICATION No. 64. 

Write for copy now. 





WHESSOE LIMITED DARLINGTON & LON )ON 


Telephone Darlington 5315 London Office: 25 Victoria Street, London, S.W.| Telephone Ab Ee 
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For nearly a century 
Pecketts have stood among 

the foremost builders of Industrial 
Locomotives. Now, after years of design 
development and rigorous testing, comes the Peckett 
diesel locomotive, robust as its steam predecessors and 
setting new standards in simplicity of operation and all- 


* s 
| fi t | id O d, uj C J fi g eee round economy and employing for the first time in any 


locomotive... 


fully automatic mechanical transmission 














Developed in conjunction with Hobbs Transmission n 
mited, the 4-speed mechanical gear box is fully PE C K E T, T 
omatic—control being by throttle and reversing . 
sr only. Acceleration and change of direction are 
-ptionally smooth and rapid even by current 


idards, and the principle of operation is such that INDUSTRIAL LOCOMOTIVES 


r in the gear box is almost negligible, reducing 


ntenance to a minimum. 
PECKETT AND SONS LIMITED 


ATLAS LOCOMOTIVE WORKS - BRISTOL 5 


~ . 4 e 4 i. , . ia) As ‘ | 
for brochure “Peckett Diesel Locomotives” which describes Tel.: Bristol 55346 Grams Peckett,” Bristo 


illustrates general construction together with a detailed 


: : ; vie London Representatives: 
ination of fully Automatic Mechanical Transmission. 


Ferguson & Palmer, 9 Victoria Street, Westminster, S.W.1. 





" 
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When it comes to WELDING 


Automatic welding ? 


We sell the whole works 


As the biggest and most experienced people in automatic arc welding, Quasi-Arc 
Limited offer the Production Engineer advantages he can get nowhere else. 
They are ready to supply him promptly with everything he needs—plant, welding 
materials, expert service——all from one old-established and reliable firm. 


Continuous Welding 


Processes 


Quasi-Arc are the only people who make and 
sell two continuous automatic arc welding pro- 
cesses—Fusarc and Unionmelt, with all their 
present-day variations. 


Fusarc 

The biggest-selling continuous covered elec- 
trode process in the world—and in its field the 
most economical. Fusarc with its visible arc, 
runs fast and efficiently, and gives excellent 
results both indoors and outdoors. 





External and internal welding of 
Class 1 boiler drums, by the Fusarc 
process. Note the versatile cantilever 
—supported automatic welding 
head; boom-type internal welder 
(right) with effective welding tra- 
verse of 15’ 0”; and the adjustable 
motorised roller bed, working in 
conjunction with an idler-bed unit. 
All manufactured, installed and 
serviced by Quasi-Arc Limited— 
and only one of many complex 
automatic welding installations 


3 now in production. 





Unionmelt 

The world-renowned submerged arc process, 
giving X-ray sound welds with perfect finish. 
There is no spatter and no flash. It is rapidly 
expanding into light plate welding as well as in 
heavy fabrication work. 


Welding Manipulators 

Quasi-Arc supply a wide variety of manipulative 
equipment from manipulators and positioners 
to roller bed units. They are built on years of 
experience and development and can be incor- 
porated with any welding process in complete 
automatic welding installations. 


The interests and activities of the Quasi-Arc Company Limited 
and Fusarc Limited in the well-known processes 


Quasi-Arc - Fusarc - Unionmelt - Sigma - Helianc - Twin-Arc 


have been combined in order to provide a thoroughly comprehensive 
and effective service to the welding industry. 

The headquarters of the new organisation—named Quasi-Arc Limited 
—are at Bilston, Staffordshire, with works at Bilston and Gateshead. 


Come to QUASI-ARC | 


QUASI-ARC LIMITED 


BILSTON . STAFFORDSHIRE 





RING 
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For measuring ROM bearings 


ordinary instruments 
cannot show such accuracy 
For precision manufacture 
continually measured and checked to 
the finest limits there is nothing 
like Ransome & Marles ball or roller 


bearings 
































VERTICAL ELECTRIC MOTOR 











RANSOME & MARLES BEARING CO. LTD., NEWARK-ON-TRENT, ENGLAND 
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How are you off 
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| z= for Springs? 
| “3 
i E + 
: ‘ No. 760. 3 doz. Assor- No. 98A. 3 doz. Assor- 2 
No. 1013. 1 gross Sma ted Light Compression ted 1” to 4” long. $” to }” —- , 
, i Coll Compression Springs 1° to 4” long, 22 diam. 19G to 15G. - TERRY s Boxes OF ASSORTED SpRINGs 
: Sir to 7/16 diam.. SS ae . 5/6 cach ra are just the job for yourexperimental department 
4 ; 19G. 6/- eac m. eed wai 
24G 10 € ; —a wonderful assortment of Compression and 
= Expansion Springs. ..allsorts of lengths, gauges, 
| 7a diameters. The nine boxes we show are just 
| . a few from our range. Why not let us send you 
| al a full list—free? 
No. 757. Extra Light No. 388. 4 gross Assor- No. 466. 4 gross Assor- a 
Compression. | gross ted Small Expansion ted Small Expansion <- 
Assorted. §” to I”, 4” to Springs. }” to 14”, 18G Springs #” to 14” long, = 
2” long, 27 to 20S.W.G to 21G. 9/6 each. 3/32” to 3/16" diam., ool , 
15/- each 21G to 24G. 6/6 each. ~ ASS RTED 
' ane These Boxes of Springs can also be obtained at : : 
G, “x pa . 
a ONE - LONDON 27 Holborn Viaduct 
f, | Sah eo ‘= MANCHESTER 279 Deansgate 
- BIRMINGHAM 210 Corporation Street o 
No. 1024. = The prices quoted are subject to the usual trade discount, 
~ 20 Compression ws 
S 12” long. ¢” No. 753. 3 doz. Assor- No. 758. Fine Expan- ~_ 
i to +" diam. 24G To i8d, ted Light Expansion }” sion Springs, 1 gross ao HERBERT TERRY & SONS LTD 
; table for cutting into t * diam., 2° 6” Ass d i” vr ad 
shorter lengths ; and 30 ican, 33 08 Re. She ctw. REDDITCH, WORCS. 
' ag it Yan 10/6 each. 15/- each. 
; ong, J oO ia., , PF { 
220 to 16G, 24/- each. SPRING MAKERS FOR 100 YEARS “ 




















Everything 
stops for 






Yes, there’s a pon Industrial Brake Lining 
for literally every industrial braking need. 
The list from O to S, for instance, includes 


Oil Drilling Rigs, Paper Mill Reelers, 





Power Take-off, Presses, Pumps, Rollers, 





Scrapers, Slipping Clutches, Spreaders, 
Stackers and Sugar Centrifugals. 



























®, ' For supplies, Technical Information and your nearest pon Depot, write to 
BELFAST 28967 LEYTON Leytonstone 6068 
, BIRMINGHAM 5 Midland 4659 LIVERPOOL Royal 5202 and 1251 
e f \ BLACKBURN 6581 MANCHESTER 3 Blackfriars 0596 
4 ‘ BRISTOL 27214 NEWCASTLE-ON-TYNE 2 
. : CARDIFF 27026 27142 and 27942 
—— fo CARLISLE 21589 NOTTINGHAM 43646 
y ! F CHESTER 21280 SHEFFIELD 1 25529 
9 COVENTRY 64914 SOUTHAMPTON 21276 
? DUNDEE 1728 STOKE-ON-TRENT 44021 
EDINBURGH 1 Central 4234 WAKEFIELD 4571 
53 GLASGOW C2 Central 4595 WIMBLEDON 4248/9 
i Bie HARROGATE 67058 Republic of Ireland: 
Co trléteeca 2 # HULL Central 52072 DUBLIN, 35 Westland Row, 
IPSWICH 3023 66597 and 66518 


LEEDS 3 20664/5 


INDUSTRIAL BRAKE & CLUTCH LINERS 


SMALL & PARKES LIMITED - HENDHAM VALE WORKS + MANCHESTER 9 - London Office: 76 Victoria Sir: 
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COMPOFLEX CUSHION 
SAVES 
INTERNAL WEAR 





AT 





THE 


ELBOWS 3 








A ‘FLEXIBLE’ PROBLEM —a Compofiex answer. With monotonous regularity, an 

8-in. diameter steel pipe conveying slurry was worn through approximately every 

five months at the Shoreham works of the British Portland Cement Co. Ltd. Wear always 
occurred at an elbow in the pipe, where the abrasive action of the slurry was greatest. 

To overcome this problem Compofiex recommended the installation of a flanged hose at 
the trouble point. The cushioning effect and anti-abrasive qualities of this cured-rubber 
hose have proved so effective that it is still serviceable after eighteen months’ 
continuous use. This special Compofiex 8-in. i.d. hose has a *s-in. synthetic rubber lining, 
eight plies of canvas and a rubber outer cover. 

Your own business may be far removed from handling abrasive slurries, but if it calls for 
the use of ‘ flexibles’, Compofiex can help. 

We offer the only complete advisory service on flexible tubing and hose. As suppliers of 

all types and in all materials, we can recommend ‘ flexibles’ best suited to a particular job, 
and at the right price. 





e if there is a ‘flexible’ answer, you'll find it at 


COMPOFLEX 


COMPANY LIMITED 


Flexible Centres at : 26 Grosvenor Gardens, London, 8.W.1. Tel: SLOane 6185/5109 & : 
Huddersfield Rd., Oldham, Lancashire. Tel: Main 8114 BRITAIN’S ONLY FLEXIBLE CENTRES ‘ Ln 


FACTORY AT OLDHAM ‘> ah 4 
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PLANNED OUTPUT 


76 years’ experience of precision chain manufacture 


is built into every Renold chain drive 


35 









Aer ig = = 
Si RENOLD CHAINS LIMITED: MANCHESTER 
ery, 











AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE. 


Two-stage compressors similar to that illustrated on the 


right are made in three types for pressures up to 450, 600 
and 1000 lbs. per square inch. They are belt driven or 
direct coupled to electric-motors, petrol or Diesel Engines. 





Single-stage compressors similar to that shown on the 
left are suitable for pressures up to 100 Ibs. per square 
inch. They are made with one, two or three cylinders, 
according to the capacity required, and are driven in 
the same way as the machines above. 


For full information write, giving particulars of the duty 
required, to Department “B.” 


. = : : 
. ¥ REAVELL « CO., Lrv., IPSWICH. 


Telegrams : “Reavell,” Ipswich. Telephone Nos. : 2124 & 2. 
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Steel 
Forgings 


Right 
Machining Gear 


Wheel Rim 





These include hollow-forged boiler and superheater 
drums, turbine rotor shafts and wheels, crankshafts 
(solid and built-up) and other engine forgings, 
propeller and intermediate shafts and reduction gears. 


f 
Forged Steel ENGLISH STEEL FORGE AND ENGINEERING CORPORATION 
intermediate shaft Limited 
and propeller shafts River Don Works. Sheffield. 


A wholly owned subsidiary of English Steel Corporation Lid 
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GLAND 
PACKINGS 


Here is a Booklet about Gland Packings—shown opened at the 
Section on metallic packings—the Booklet is intended as much 
to be a source of general reference on the use of gland packings, 
as a catalogue of this Company’s products. 

The contents of the Booklet include notes on the materials 
and methods of construction used in the manufacture of gland 
packings, and service recommendations are included, ranging 
from applications involving the handling of water and light 
oils at low temperatures and pressures, to those in which highly 
corrosive fluids and gases are handled at very high temperatures 
and pressures. The whole of one section of the Booklet is 
devoted to gland packings, and other products, based on the 
chemically inert polymerised plastic Polytetrafluoroethylene 
(PTFE). 

Engineers, and others interested in the use of gland packings, 
can obtain copies of the Booklet from Crane Packing Limited 
at the address given here. Companies requiring more than one 


copy for design office reference, etc., please state how many 
copies are required. 





















| Crane 
Packing 
OF SLOUGH 
ENGLAND 
ei 2 @ company 
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4400 B.H.P. DOXFORD 4 gf. 
opposed piston oil engine, instal- 
led on M.S. Thistledown, buih 
by J. L. Thompson & Sons Led., 


Sunderland. 


In addition to their steel plates for shipbuilding 
constructional purposes, Appleby-Frodingham 
supply large quantities of Appleby Plates to 
engine builders and for other duties in the 
mechanical equipment of ships. All the engine 
housing plates for the engines illustrated were 
supplied by Appleby-Frodingham. 

WE The photographs are by courtesy of William 
Doxford & Sons Ltd., Sunderland. 


stso B.H.P. DOXFORD § ol. 
opposed piston oil engine, as in- 
stalled in four sister ships built 
by William Doxford & Sons Ltd. 
Sunderland. 


1 WWW 


7 
“TE ET 6400 B.H.P. DOXFORD 6 cyl. 
opposed piston oil engine, instal 
a as M.S. British Reliance, 
built by Sir Jas. Laing and Son 


COMPANIES \"® Itd., Sunderland. 


APPLEBY -FRODINGHAM STEEL COMPANY 
SCUNTHORPE Branch of The United Steel Companies Limited LINCS 


; tA d’ Scunthorpe 
Telephone : Scunthorpe 3411 (12 lines) Telegrams ppf{rod’ Scunthorp 


a 
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A complete service 


| to industry 
































For over thirty years Simon-Carves have played an important 
part in the development of economic power generation. At 
home and overseas Simon-Carves boiler plants are at work 
or in course of design and construction, ranging from small 
industrial units to central power station boilers rated at up to 
550,000 Ibs. per hour. 

The co-ordination of the company’s civil, mechanical and 
electrical engineering departments coupled with extensive 
research facilities enable Simon-Carves to offer an expert 
and comprehensive service to all users of steam power. 


Complete power plant by Simon-Carves Ltd ae) 


STOCKPORT, ENGLAND 


OVERSEAS COMPANIES | Simon-Carves (Africa) (Pty) Ltd: Johannesburg Simon-Carves (Australia) Pty Ltd: Botany, NS.W 
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IN’ SHIPS as in every sphere of industry, Metropolitan- 


Vic 
in 
pri 


rs are leading electrical progress. Many major advances 
rine engineering owe their origin to the research, enter- 
nd experience of this great organisation. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD - TRAFFORD PARK - MANCHESTER, 17 


Member of the AEI group of companies 


LEADING ELECTRICAL PROGRESS 


*; 


“ee oe 
Pad SS 

\ 

| 


geod 
ra .. AUXILIARY 
fh a) \ he \\ ) 


rf GENERATORS 
3 


} 
\ 


Turbines, steam or 


Mfr) VL , 
\¢ aes 


diesel—all loadings 


‘2 


CONTROL 
DESKS 


For diesel-electric 
propulsion 





a 


| i tee vate 
Licieet®ee py) AUXILIARY 
+ a tere SWITCHBOARD 

| } } 


: i F ‘ 
+ mje iete! el amaar liam lileme tt at 
or oe | lary power 


AUXILIARY 
EQUIPMENT 


Motors and control 
gear of all types 


CRANE 
DRIVES 


mislaclat faelslaael| gear, 


} 
‘ 
: magnetic brakes, 


DECK 
EQUIPMENT 


Electric drives and 
control gear. 


le 














OSSLEY-PREMIER ENGINES — 


LIMITED 


SANDIACRE NOTTINGHAM 





ey. 









Hiduminium - 





—_ 


makes the most of ye 


luminium 
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*% An __ illustrated 
jolder describing the 
full range of Hilis 
Industrial Ventilators 

including Roof 
Ventilating Shutters, 
Stack, Roof Ventila- 
tors, and Wall-type 
dir Inlet Ventilators 

will be sent on 
request 


and release smoke, fumes and overheated air! 


Industrial processes can “‘ cook up”’ some pretty natural daylight. The Shutters are easily installed 
bad working conditions in foundries, retort houses, in new or existing buildings without disturbing 
furnace buildings, factories, workshops, etc. The normal production. Trouble free in operation, they 
most effective way of clearing the air of smoke, require virtually no maintenance. If you're plan- 
fumes, steam, etc., is by installing HILLS Roof ning to give your production a lift, your nearest 
Ventilating Shutters. They rapidly draw off all HILLS branch will be pleased to show you how 
noxious overheated air, and admit fresh air and efficient ventilation can help. 


HILLS Ventilation Division 


MWICH) Limitep, ALBION Roap, West BromwicH. Tel.: West Bromwich 1811 (15 lines). Lonpon: CHAPONE Place, Dean St. W.1, Tel.: GERrard 0526-9 
Branches at Birmingham (Midland ¢17§), Manchester (Blackfriars 3382), Bristol (24765), Leeds (25868), Newcastle-on-Tyne (25060), Glasgow (City 5564), and Belfast (26112) 


Hs (West | 


___ ee ee 
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Standard type of Worm Gear unit with 





the worm shaft directly beneath the 
worm wheel providing a very convenient 
| height of high speed shaft for direct 


coupling to electric motors. 


| Goared, fo tnduaiy 


Outstanding features of the standard Worm Gear unit include— 
*Cooling Fins that are cast integral on the underside of the case. 
*Additional roller-race on the output shaft enables the safe 

carrying of over-hung loads. *Nickel, Case hardened steel worm thread. 
*Worm Wheel rim in phosphor bronze and cast in position on ribbed iron 
centre. *Gear case ruggedly designed to withstand heavy usage. 





























MOSS 
SUS 


THE MOSS GEAR CO. LTD - CROWN WORKS - TYBURN - BIRMINGHAM 24 


Phone: ERDington 1661-6 Grams: ‘Mosgear, Birmingham’ 

























his all-welded Gap Type 
electro-hydraulic press was WV F a -D | N G 
built by R. Y. Pickering & Co. 

Ltd., for Hugh Smith & Co. 


(Possil) Ltd. to the order of a 
continental shipbuilder. 
f Wishaw 


Welding for Strength / Lightness 


The press has a power of 400 
tons on the vertical ram and 
100 tons on the horizontal. 
The frame is all-welded one 
piece construction with ample 
room for housing pumps and 
valves. 





é 


R. Y. PICKERING & COMPANY LTD., Netherton Ave., Wishaw, Lanarkshire. Telephone: Wishaw 142 
a ae 











EN 


Mond 


GINEERING June 1, 1956 









Send your 


enquiry for castings 


in S.G. Iron 


to one of these 





























licensed producers 


MOND 


THE 


MICKE) 





NICKEL COMPANY LIMITED . 


J. Gordon Alison & Co. Ltd., 
BIRKENHEAD, 


Argus Foundry, Ltd., 
GLASGOW. 


Armstrong Whitworth 
(Metal Industries) Ltd., 
GATESHEAD-UPON-TYNE. 


Henry Balfour & Co. Ltd.; 
LEVEN, Fife. 


Joseph Berry, Ltd., 
SWINTON, Lancs. 
Birmidal Developments, Ltd., 
BIRMINGHAM 32. 
Bradley & Foster Ltd., 
DARLASTON, Staffs. 
Brightside Foundry 

and Engineering Co. Ltd., 
SHEFFIELD 1. 


British Rollmakers’ Corporation, Ltd., 
CREWE. 


Cooper Brothers, Ltd., 
BURNLEY, Lancs. 


Davy & United Engineering Co. Ltd., 
SHEFFIELD 4. 

Duport Foundries, Ltd., 

TIPTON, Staffs. 


Ferranti, Ltd., 
HOLLINWOOD, Lancs. 


Fullwood Foundry Co. Ltd., 
MOSSEND, Lanarkshire. 


Glanmorfa Foundry 
and Engineering Co. Ltd., 
LLANELLY. 


R. Goodwin & Sons (Engineers) Ltd., 
STOKE-ON-TRENT. 


Harland & Wolff, Clyde Foundry, Govan, 
GLASGOW. 


Hepworth & Grandage, Ltd., 
BRADFORD. 


Johnsons Rolls Limited, 
WEST BROMWICH, Staffs. 


Lake & Elliot, Ltd., 
BRAINTREE, Essex. 


Lloyds (Burton) Ltd., 
BURTON-ON-TRENT. 


John M. Moorwood, Ltd., 
SHEFFIELD 9. 


S. Russell & Sons, Ltd., 
LEICESTER. 


THAMES HOUSE - MILLBANK . LONDON 





Sandholme [ron Co. Lrd., 
TODMORDEN, Yorks. 


Sheepbridge Equipment, Ltd., 
CHESTERFIELD. 


Andrew Strang & Co. Ltd., s 
HURLFORD,, Ayrshire. 


Robert Taylor & Co. 


(Ironfounders) Ltd., 
LARBERT, Stirlingshire. 


Tees Foundries, Ltd., 
MIDDLESBROUGH. 

Richard Thomas & Baldwins, Ltd., 
SWANSEA. 

G. & J. Weir, Ltd., 

GLASGOW S.4. 


John Williams & Sons (Cardiff) Ltd., 
CARDIFF. 


- S.W.t 


TGA 21/30 
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_ Anew angle on MIXING 








Send for this 
folder giving 


THE 
. PLENTY IMPELATOR 
- will give you — 
e Intense under surface turbulence 
e Complete homogeneity of mix 


e Quicker mixing in shorter time 


e@ Suitable for all shapes and sizes of vessel 







Available 
in all sizes 


from "Diam. @ Write for folder. 





LENT 


Also MAKERS OF MARINE ENGINES 


A te tll and ROTARY DISPLACEMENT PUMPS 





NEWBURY, BERKS. 


HALT—who goes there? 








PASS friend 


ON GUARD night and day 


Rail and road barrier and traffic control systems, for 
Railways, Mines and large scale Industrial Undertakings by 
Tyer. 
The illustrations are of Motorised Half-Barrier, Type B3/529. Many 
other types are available, both motorised and wire operated. We 


shall be glad to supply interested enquirers with full details of 
all types. 


Py 
The first name in signalling since 1851 Ni 


TYER & COMPANY LTD = ASHWIN STREET - DALSTON - LONDON - E8 


FACTORIES ALSO AT SLOUGH, BIRMINGHAM, GUILDFORD AND WEST HAM 
AN ASSOCIATE COMPANY OF SOUTHERN AREAS ELECTRIC CORPORATION GROUP 
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is as good 


as its tracks. 


A jack of all the toughest jobs—that is the modern crawler tractor; but whether 
it is bulldozing, scraping, hauling or ploughing, it is the tracks that must take the 
strain every minute of the working day. Maximum strength, and maximum 
resistance to wear distinguish the tracks of a Challenger—the result of over 
fifty years’ experience and progress. In the history of tracks and tracked vehicles 
the name Fowler is written in bold letters. As early as 1884 they were experiment- | 
ing with a machine that could travel easily over rough ground. In 1924, lessons 

learnt during the First World War helped Fowlers to produce one of the first fully 

tracked crawlers, and in 1933 the first British crawler tractor to be fitted with a 

diesel engine was designed and manufactured by Fowlers. 


Fowlers’ engineers have benefited from experience in the past—they have 
produced tracks that can stand up to the most exacting conditions. Specially 
heat-treated plates for maximum strength, and the induction-hardening of track 
links, pins, bushes and track rollers ensure the longest possible life. Three 
master pins in each track make servicing as easy as for the rest of the Challenger. 


More earth moved faster by Challenger 


Be £07 ERM 


A product of the Marshall Organisation—John Fowler & Co. (Leeds) Ltd., Leeds 10 
Concessionaires for Great Britain: Thos. W. Ward Ltd., Albion Works, Sheffield 4 ‘ 
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That THERMOLIER unit heaters maintain 
uniform temperature in industrial 
buildings efficiently and economically 

is proved by the extensive application 
throughout the industrial field of heating 


@ Write for descriptive literature. 





-.. goes a long way with 


MATHER & PLATT LTD: the Thermolier 


PARK WORKS + MANCHESTER 10 UNIT HEATER 





Var 














The machine illustrated is typical of the special 
purpose presses which L.E.H. develop and 


manufacture to customers requirements. 


If your problems include presses, pumps, valves 
or other hydraulic equipment our resources 
and experience are at your disposal and your 


enquiries are assured the most careful and 





expert attention. 


f Regutered 








THE LEEDS ENGINEERING & HYDRAULIC CO. LTD. - RODLEY - LEEDS 


Telephone: Pudsey 2859 





Telegrams : PUMPS, RODLEY 
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yf ~  CIMENT FONDU 
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a . Wy 
; he Ideal C f : 
i is the Ideal Cement for ‘ 
sg o 
a CHIMNEY LININGS 5 
Y A 
La B 
G 
o — Used according to temperature conditions with ag 
Wj : 
Y Refractory, Insulating or Non-Refractory aggregates. 
4 — Because it protects the steel, brick or concrete 
% structure against attack by heat and by the acidity 
% and sulphates from the combustion gases. 





Up 
ve 
Up 
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Wallasey Power Station. Ciment Fondu mortar was used 
for the jointing of the interior brickwork of this chimney. 


Shell’s Shellhaven Refinery, Essex. These 9 ft. diameter 


steel stacks have been lined with Ciment Fondu insulating 
concrete. 





Battersea Power Station where chimneys have been lined Table Bay Power Station, South Africa. Chimneys 
with Ciment Fondu mortar. gunited unth Ciment Fondu mortar. 





sauce anaes FIT aca 


WITHIN ONE DAY 
with crushed firebrick and CIMENT FONDU 





T 


Ciment Fondu is manufactured by 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 


73 BROOK STREET, LONDON, W.1. Telephone: MAYfair 8546 
You are invited to write for further details and photographic examples 


AP 3-1308 
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IN ANY INDUSTRY 


Any combination of motor, gear 
ratio and mounting position can be 
supplied. Units up to 20 H.P. are available 
from stock, larger sizes on quick delivery. 
Ratios up to 82-1. 


(ENGINEERS) UIMITED. BRADFORD 3. EN NOLAND 
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TYPICAL 
INDUSTRIAL 
USES 


FOOD PROCESSING 
MACHINERY. 


TEXTILE MACHINERY, 
CHEMICAL PLANT. 


PAINT MAKING 
MACHINERY. 


MILLING MACHINERY, 
LAUNDRY MACHINES. 


PRINTING & 
BOXMAKING PLANT, 
ed CONVEYORS 
» Gear ’ 
puTESPEED opted MACHINE TOOLS. 
orot poi at MECHANICAL 
a oye 


STOKER DRIVE. 





RITESPEED 


GEARED 
; MOTORS 


AND 


‘a 2\ REDUCTION 
. GEARS 


COMPLETE 
THE PICTURE 











For details see Pub. No. 5329. 5330/ I! 
Fill in, or attach letterhead, and 
post for your copy NOW! 
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CUTS OVER 
7 MILES OF STEEL 
— WITH ONE NOZZLE 


A BANTAM supplied to the Furness Shipbuilding Co. Ltd. cut over 300,000 ft. 
of mild steel plate with the original Cutogen propane nozzle supplied. Once 
again the little Bantam has proved capable of tackling a big job. 


K You can carry the Bantam in one hand. 
sz Itwill cut 2” thick steel with machine accuracy. 


sy It can be guided or track mounted. 


sy Does many of the jobs performed 
by a static machine with the 
same accuracy on the site. 


— » do we E95 ~ 
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lish Oxyga@n Gases Limited, Industrial Division, Bridgewater House, St. James's, London, S.W.1! 
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5,000 C.F.M-300F 
against 0.275 W.G. 


—— 


A what duty at 70 F? 
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a 
The third edition of this useful guide to the 
Airscrew Axial fan range has just been printed. 
Most fan engineers are already familiar 
r ea, with the Blue Book, but if you do not 
8, 
ee, 


om, = A have a copy write to us now. 
Fouty aT i 


AIRSGREW 


te ' 
A COMPLETE FAN SERVICE FOR INDUSTRY 





To get your copy of the Airscrew Blue Book write under your company letter- 
heading or send a trade card to: 


THE AIRSCREW COMPANY & JICWOOD LTD., WEYBRIDGE, SURREY 
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Fume Exhaust from Batch Pickle Plant Fume Exhaust from Foundry Pouring Station 


INDUSTRIAL PROCESS VENTILATION 


Fume Exhaust from Spray Booth 





The Sturtevant Company install ventilation plant which overcomes unfavourable atmospheric 
conditions or intense heat caused by a variety of industrial processes, Each case is examined 
as a separate problem and then the most efficient and economical plant is fitted. 


FUMES REMOVED AT SOURCE FRESH AIR SUPPLY 


Sturtevant Localised Exhaust installations are working in conjunction Sturtevant Positive Ventilation systems produce the best working 
with many processes :— conditions and minimise physiological discomfort. 
@ Obnoxious and Dangerous fumes from furnaces, stoves, © Cooler Conditions in hot weather. 


ovens and spray booths. 
e Areas of intense heat—in steel works, tin plate works, gas 


@ Corrosive fumes from dipping and cleaning baths and pickling works, glass works, otc. 





plants. 
@ Dust and fumes from pouring stations, knockouts, etc., in iron @ Product Cooling Plants are made for a wide variety of 
and steel foundries - manufactures and machinery in operation. 


Complementary systems of Positive and Exhaust Ventilation are often installed to great advantage. 


Write for our publications D. 3604 “Exhaust Ventilation” and D. 3702 “Positive Ventilation” 


STURTEVANT ENGINEERING CO. LTD. 


southern House, Cannon Street, London, E—.C.4 


Air Supply to Motor Generating Room Cool Air Supply to Retort House Cool Air Supply to Tin Plate Mill 

















fo, 


The Darlington Forge Ltd., long established 
as major suppliers to the shipbuilding 
industry, are also producers of a large and 


varied range of high quality forgings for 


y)} all branches of industry. 
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Rough machined Reaction 
Wheel forgings for 
Power Station turbine. 
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FLAT 





I"x% 10” MIN DIAM. C O L D Ye x Yo. 10” MIN. DIAM. 
to to 


6"x 2” 66° MIN. DIAM. 5"x 5” 72” MIN. DIAM. 
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FLASH BUTT 


"x Ix Ye =12” MIN. DIAM. 
to 


WELDED 


I"x1"x %° 12” MIN. DIAM. 
to 
\. 6"x 6"x% 96" MIN. DIAM. 


4x 3” 30” DIAM. 
to 
84" DIAM. 








18" x6" 


ox %" 10” MIN. DIAM. 
to 


lO°x3%" 72” MIN. DIAM. 


Current prices and delivery on receipt of 
detailed requirements. 





\%'x% 10” MIN. DIAM. 
to 


10"x 3% 84” MIN.DIAM 





G. A. HARVEY & CO. 


LONDON) LTD, 
WOOLWICH RD., LONDON, S.E.7 


T 9 
elephon, GREenwich 3232 (22 Lines) 
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in the manufacture of 
extruded round, square and hexagon Brags 
Rods, in machining, hot stamping, high 
‘ensile and Naval Brasses. We manufacture 
to a wide range of specifications including 


Overseas Specifications. Delivery through- 


out the Country 


Hadl- RODS by our om 


transport. 
HOLMAN 
MICHELL 
& CO., LTD. 








Head Office & Works:- CORNWALL WORKS, 
ST. HELENS, LANCS 
TEL: ST. HELENS 420!-2-3-4 
Branch Works &'N. E, [Area Sales Office: 
WAKEFIELD, YORKS. 
Also At:- BIRMINGHAM & GLASGOW. 





our outer space correspondent reports... 


. .. that they are experiencing some trouble with the space ship 
they are using for satellite orbit—Earth transfer. 

As against those ships used on the inter-planetary orbit, 

severe stresses are imposed on the cellular sheet- 


‘metal outer skin due to rapid acceleration and deceleration through 


our atmosphere. And what better authority could they consu/t on sheet or metal platework than Braby 


However, our normal productivity goes on and we still have an immense capacity for metal platework, 


with a large staff of skilled craftsmen to execute the most complicated contract. 





B RAB Y ME T A UL , #& F, @- ©. 2 me 





ONE OF THE WIDE RANGE 


FREDERICK’ BRABY & COMPANY LIMITED 


. Head Office : 352-364 EUSTON ROAD, LONDON, N.W.1, TELEPHONE: EUS‘on re 
FACTORIES AT: London Works, Thames Road, Crayford, Kent. TFLEPHONE: Be heath 
J Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 172! 
4. - 


Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn $151 
Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. Also Falkirk a 
OTHER OFFices: 110 Cannon Street, London, E.C.4 (Export). TELEPHONE: MANSsioi House 
Queen’s Buildings, 10 Royal Avenue, Belfast. TELEPHONE: Belfast 26>.” 
Palace Street, Plymouth. TELEPHONE: 62261 











be 
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THE NEW 


/MORRIS MOBILE 
CRANE 


A mobile crane masterpiece ruggedly 
constructed to withstand exceptionally 
heavy usage 


Write for section 45/4 
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GROUND THREAD TAPS 


ST 


“ ED , Be > 
CHROME CARBON STEEL Pee HERBERT LTD 


COVENTRY 








CONSULT HEAD WRIGHTSON 
FOR HEAVY STRUCTURES 
AND WELDED 
FABRICATIONS 





+4 2,400 tons of heavy 
sectional material 
went into this sinter 
plant and storage 
building, recently 
raolattagliad le Mie) a 
Messrs. John 
Summers & Sons, 


Our heavy fabrication facilities [zh 
particularly fit us for making 


heavy structures and fabrications of a 
special nature. 





s Bunkers inside Buildi 


HEAD, WRIGHTSON:C°L? 


THORNABY-ON-TEES ~- STOCKTON-ON-TEES - MIDDLESBROUGH - LONDON 
JOHANNESBURG TORONTO ° SYDNEY, N.S.W. 
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Makers of 
all kinds of 
Steam and Motor Driven 
Air & Gas Compressors 
and 


Hydraulic Plant 





+ 


Illustration shows 
Motor - Driven, Two-Stage, Double - Acting 
Air Compressor 


Capacity 500 cub. ft. free air per minute to a pressure 
ce ef 100 Ibe. per oq. inch. ‘RPM. 360. 





af 
ss 


Fullerton. Hodaart a Barclay L'4 
al Sh ae 1838 








DOWSON & MASON. LIMITED 


LEVENSHULME . 


TELEGRAMS : GASIFY, MANCHESTER 


MANCHESTER | 
TELEPHONE: HEATON MOOR 228) 
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1 hased on eddies behind cylinder 


HYMATIC ENGINEERING COMPANY LTD 


ss hibcat-telombbalel=pac-} <= 
the design, the development 
bate Mitt =m ob aplost-jle) ome) dele tries eleyeme)| 
pneumatic, hydraulic and 
electro-magnetic valves, actuating 
mechanisms and air compressors. 


We welcome enquiries. 


REDDITCH - WORCESTERSHIRE 
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Specially tailored Mr. Ash? 


Of course, Mr. Downs. By someone who knew 
how to give me exactly what I wanted. 


You mean like Ashdowns ‘tailor’ their ““ASHLAM” 
laminates to their customers’ requirements. 





What a splendid example! Ask Ashdowns and 
they'll produce a laminate — or a plastic fabrication — 
with the precise properties needed. 


And without any sacrifice of performance it will be the 
most economical material for the job. 


Yes, the invaluable help and co-operation 
given by ASHDOWNS development engineers 
always ensures the perfect fit. 


If you want to know what Plastics can do for you 


Makers of ““ASHLAM’** laminates, vacuum formed thermoplastic sheet fabrication, glass 
a § § ow n § fibre reinforced laminates and mouldings, ‘** UNDULITE”’* reinforced translucent sheeting. 


Ashdowns Limited is a subsidiary of Pilkington Brothers Limited. * Registered Trade Marks. 


ASHDOWNS LIMITED, ECCLESTON WORKS, ST. HELENS, LANCASHIRE 








GEORGE RUSSELL & Co. 














‘MAVITTA SAS Sezeses 
‘or up to 50 feet ‘ 
MACHINES vertical and horizontal. 
THE MASTER—latest in our range—Linkage by steel bands Adjustable Drawing Stands and Boards. 
and pulleys — 360 degrees rotation of index head — automatic Mathematical Scales in various 
location of main angles by press button through knob — quick materials. 
release of head for lining up to drawings — counter balanced for Surveyor’s Rods. 
vertical use — modern styling and high quality finish. Isometric Projection Machines. 
FULL CATALOGUE ON APPLICATION 


The MAVITTA DRAFTING MACHINES LTD. MiP 
HIGHLANDS ROAD * SHIRLEY * BIRMINGHAM . Phone: SOLIHULL/2231/2. Grams: Mavitta, B*ham_____— 














. PROVED IN SERVICE SINCE 1907 
. . MADE IN 3 STANDARD SERIES UP TO 30” BORE 
. . . SPECIAL TYPES, BOTH SPLIT AND SOLID, 

UP TO 120!’ OUTSIDE DIAMETER 


C SPLIT R 
COOPER ROLLER BEARINGS CO. LTD., KING’S LYNN 
Telephone: King’s Lynn 3447 Telegrams: Bearings, King’s Lynn 
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A DYNAMIC STATE 


fee is danger for a nation whichis always 
taking its temperature and feeling its 
pulse, as a Very Great Man exclaimed at one 
of the most anxious periods of the war. The 
discussion of how dynamic a society Britain 
is could produce an atmosphere of social and 
economic valetudinarianism against which 
no one felt it possible to struggle and in 
which all became hopeless pessimists: an 
attitude of mind which can easily pass into 
one of defensive complacency. 

If we are to face and overcome our real 
difficulties we need to make a cool and reason- 
able appraisal of what we have achieved as 
well as of where we are failing. The main 
criticism of the pundits, who are mostly 
economists, is that we are not investing 
enough, that our business men are unenter- 
prising, that our manual workers are re- 
strictive and receive more in wages than they 
earn, and that our brain workers receive, 
after tax, much less than is needed to 
provide the incentive to responsible effort. 

All these things may in part be true, but 
the engineer who looks around him must 
sometimes wonder how accurate the statistics 
are. The vast new chemical works, oil 
refineries, power stations, motor car factories, 
new towns and other signs of industrial 
activity that are to be seen on every hand 
have not been built by a decadent people. 
The ships, the gas turbines, the atomic power 
stations, the electronic equipment, the new 
agricultural and mechanical handling machin- 
ery are not the products of stale brains; and 
the young men and women taking courses at 
technical colleges and universities in numbers 
many times those of pre-war are hardly 
lacking in ambition. The world speed 
records on land, on water and in the air 
could not be held by a nation lacking pro- 
ductive power or self-confidence, even if it 
is not doing enough. 

It is said that America, Russia, Germany 
are more dynamic societies than Britain; 
but what does this generalisation mean? 
The political dynamism of Russia, like that 
of pre-war Germany, is to be resisted but 
certainly not copied. Investment in a coun- 
try during its period of industrialisation, 
as in Russia, or after war-time destruction, 
as in Germany, is bound to be at a high 
level. In the United States the population 
is increasing faster than anywhere else in 
the world. The period that has elapsed 
since the years of immediate post-war recon- 
struction is too short in which to compare 
the underlying economic trends in these 
countries and our own. 

That the will to expand exists in some 
parts of British industry is shown by the rapid 
recovery in the post-war years and by the 
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investment boom of the last two. Much 
more remains to be done, particularly in 
some of our older industries, and the fact 
that the Government has had to clamp down 
on investment to prevent infiation is a 
serious set-back. 

There is no doubt that the greatest single 
handicap to a bigger programme of in- 
dustrial expansion is the attempt to maintain 
our national prestige by extensive military 
commitments which are beyond our capacity. 
The Chancellor of the Exchequer himself has 
drawn attention to the effects of our defence 
expenditure, so much larger than that of 
our European competitors, on our ability 
to invest. In a military sense we can no 
longer play an independent role all over the 
world, and the attempt to continue to do so 
must Overtax our economic strength. There 
is a growing realisation that, in the era of 
nuclear weapons, power and influence for 
all but the giants among nations will not 
lie in world-wide territorial possessions but 
in scientific and industrial expansion. 

The official adoption of this point of view 
would make the economic task seem less 
demanding and, by reducing its extent, 
encourage the acceptance by the people of 
this country of that restraint in their present 
demands without which wealth creating capi- 
tal formation is impossible. Higher produc- 
tion and restrained consumption are not, 
however, enough. Changes are needed in 
industrial jobs and in industrial habits if we 
are to reap the benefits of scientific discovery 
and technological progress. It is here that 
there is the greatest cause for anxiety, for 
change conflicts with the essential conserva- 
tism of human beings in a seitled society 
whose institutions, including its trade unions, 
have long traditions. There are certain social 
attitudes in our country which need changing. 
The first of these are the relics of that 
snobbish hostility to the practical arts which, 
as Sir Maurice Bowra pointed out in his 
Graham Clark lecture, our governing classes 
inherited from the ancient Greeks. 

There are welcome signs that this is 
changing as more and more boys from 
grammar and public schools enter productive 
industry, but these new entrants, with their 
better opportunities for promotion, may 
strengthen within industry itself those class 
differences which are so much more pro- 
nounced a feature of our social scene than 
in that of our competitors. In the countries 
which are exceptionally dynamic, although 
there are certainly greater divergencies in 
personal incomes, there are far less in speech, 
in social customs and education and it may 
well be that these differences act as a deterrent 
to that sense of urgent common purpose 
which seems to be lacking in some industries. 

It is perhaps through changes in social 
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behaviour, both at home and abroad, rather 
than in alterations to material incentives, 
that we shall release the energies and the 
talents of our people that are to-day not 
being fully used. There are signs that these 
changes are slowly taking place, and the 
results may well astonish the jeremiahs. 
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Plain Words 


It is the fashion to talk of the need for economy 
in the use of fuel—talk largely directed against 
that menace of civilisation, the open fire. It 
does not give out the heat it could and it produces 
smoke in large quantities. The Institute of 
Fuel’s recent conference examined the practical 
economics of domestic heating, as did Mr. 
W. F. B. Shaw’s article in ENGINEERING of 
April 20 and 27. Dr. G. E. Foxwell, summing 
up at the conference, said*that more than one 
present had complained of “ mental indigestion.” 
They * had heard the priests of the several fuels 
crying aloud importunately to high heaven, like 
the priests of Baal 3,000 years ago, beseeching 
the housing authorities that may reside there to 
bring down fire into their several appliances.” 
But perhaps they, too, are deaf or sleeping. 
Certainly extremely little has been done to 
implement the Simon report of ten years ago. 

According to the Parliamentary Secretary to 
the Ministry of Housing, good domestic heating 
practice would come to pass “through the 
enlightened self-interest of millions.” Possibly. 
Unfortunately, ‘ self-interest ’’ usually includes 
cost, and items like good insulation for a house 
have to be paid for. That is why, when building 
costs rose recently, the first item deleted by 
many local authorities was insulation. Con- 
sequently, a properly insulated house is still a 
rarity in new building and usually is the result 
of a determined owner who has imposed his 
will on a reluctant builder and architect, or who 
has cut all argument and constructed the 
dwelling himself. Perhaps it is not altogether 
fair to include the architect in this for he, too, is 
governed by cost. After all, in many continental 
countries, and in North America, double glazing 
and lined walls and roofs are standard practice, 
and the Simon committee reported that in the 
countries concerned “the householder has to 
burn less than half the amount of coal needed by 
a British householder to secure an equal amount 
of useful heat in the house.” 

However, not all this heat loss is due to bad 
insulation—some of it goes up the chimney, to 
the benefit of Mr. Grimes, corrosion experts and, 
occasionally, the local fire brigade. By using 
one of the available convector heaters, much of 
the heat from the burnt gases can be recovered, 
but unfortunately these appliances require skilled 
installation. It is reported that some 70 per 
cent. of complaints regarding solid-fuel appliances 
are due to bad installation. Also, it is far easier 
to fit such an appliance in a new house than it is 
to adapt the old ones, in which the majority of 
people live, and of which only about one-quarter 
are owner-occupied. Even the best landlord is 
reluctant to incur extra expense on a house with 
a controlled rent, particularly an expense which 
will benefit the tenant only. 

Apart from the hot gases, smoke is the other 
loss up the chimney. Special fires for burning 
smokeless fuels are available in aesthetically 
pleasing designs, but unfortunately the cost of 
most smokeless fuels per ton is higher than 
ordinary coal, and moreover such fuels are 
frequently in short supply in mid-winter. Con- 
sequently, as in so many plans for benefiting 
mankind, the whole question boils down to one 
of economics. As Sir Alfred Egerton remarked 
in his opening address to the conference, when 
reporting on the results of experiments with a 
group of tenants in test houses, ** the conclusion 
to be inferred from this work was that the 
standard of heating adopted was mainly depen- 
dent on their (the tenants’) ability to spend...” 
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First train of the 1956 summer season leaves Portmadoc station for Minffordd. 


“MOST WONDERFUL RAILWAY 
IN THE KINGDOM” 


The continued operation of the oldest passenger- 
carrying narrow-gauge railway in the world has 
been assured by devoted voluntary efforts during 
the past few years. Once described as the most 
wonderful railway in the kingdom, the Festiniog 
Railway, in North Wales, was closed to passenger 
traffic in 1939 and to freight traffic in 1946. 
For eight years it was abandoned and fell 
inevitably into an almost hopelessly derelict 
condition. 

Some of the reverence with which the Festiniog 
Railway was regarded in the Nineteenth Century 
is apparent from the numerous articles which 
were published in this journal in the 1860's and 
1870’s. There is humour too: “ Sheep strayed 
upon the line, and we should ourselves have 
made Welsh mutton of a small flock of them, 
last Saturday, had they not considerately jumped 
in time down a steepish embankment. Mr. 
Fairlie was present to observe the working of his 
new engine—the * Little Wonder’; an engine 
constructed on his double-bogie system—and by 
an unexpected coincidence Lord Alfred Paget 
and Mr. Moon, the latter the chairman of the 
London and North-Western, happened to be at 
Duffws, and came down to Portmadoc with us, 
Lord Alfred doing a considerable portion of the 
line on the buffer beam. The din was too great 
for much conversation, but from a certain action 
of His Lordship’s facial muscles it was fancied 
that there could be made out the muscular as 
distinguished from the vocal, pronunciation of 
the words * wonderful—wonderful.’ To our- 
selves, who have had to do with railways for a 
quarter of a century, it was uncomfortably 
wonderful, yet wonderfully comfortable.” 

Not all of the 13 miles of | ft. 114 in. gauge 
track can be re-opened. In July last year the 
Ministry of Transport Inspecting Officer of 
Railways authorised the running of passenger 
trains across the “ Cob ’—the causeway which 
runs across the estuary, as shown on the opposite 
page, and which carries a road as well as the 
Single-line Festiniog Railway. This line conveys 
tourists from Portmadoc to a beach on the south 
side of the estuary, and although it is short and 
the distance could be walked, it carried over 
11,000 passengers in seven weeks last summer. 
Since then more hard work has permitted the 
opening of the line as far as Minffordd, a station 
farther up into the hills where the track crosses 
the old Cambrian line of the Western Region. 

The summer service this year was formally 
opened on May 19. The first train is shown 
above leaving Portmadoc station, hauled by 
* Prince,” an 0-4-0 saddle tank engine with 


tender, 93 years old, which at present is doing 
most of the work on the line. 

The restored Festiniog Railway will depend 
for its receipts on passenger traffic, but the line 
was built to serve slate and other quarries in 
Merionethshire in 1832. It was constructed as 
a horse tramway to bring the slates down from 
Blaenau Ffestiniog to the busy harbour of 
Portmadoc. Among stipulations about the con- 
struction of the line which were included in the 
Parliamentary Act was one to the effect that the 
locomotives should consume their own smoke, 
but so far as we can ascertain this provision does 
not seem to have been complied with. As a 
horse tramway for carrying slates a distance of 
about 13 miles and a drop of about 700 ft., the 
line carried trains of 50 or 60 wagons which ran 
down loaded under the control of brakesmen and 
were then hauled up empty or with miscellaneous 
stores by horses. The horses came down to 
Portmadoc in special wagons, one of which is 
still to be seen at the station there. The average 
gradient for the line is 1 in 92 and the steepest 
part is | in 60. The track passes through some 
of the most glorious country of Snowdonia (it is, 
as the map shows, only a few miles south of 
Snowdon). 


FIRST STEAM ENGINES 


The line prospered in the Nineteenth Century. 
Slate traffic increased to such an extent that the 
possibility of providing steam locomotives was 
examined and, in 1863, Mr. C. E. Spooner, the 
secretary and engineer of the Festiniog Railway, 
gave an order to Mr. George England to design 
and construct two 0-4-0 engines. ~ Prince 
was the first and ‘* Princess ” the second, and 
they were so successful that two others were 
built later. They had the remarkably high 
boiler pressure of 200 Ib. per sq. in. Each 
weighed 74 tons and cost £900 to build. Robert 
Stephenson himself had said that steam on so 
narrow a gauge was impossible, but experience 
on the Festiniog Railway wholly disproved his 
view. The little engines hauled 50 ‘on trains 
on the Welsh mountains at 10 to 15 mph, 
and after four years of working ‘hey were 
reported never to have run off the ra |». Passen- 
gers were carried experimentally, wi' ut charge, 
in 1864, and a regular service for pa: --ngers Was 
commenced in January, 1865. : 

By 1869 the Festiniog Railway carrying 
130,000 tons of goods and 145,00 »assengers 


per annum. The capacity of the ap 
to be insufficient, at any rate with | —. 
engines, but the necessity of having yuble 
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line, wt surely would have been a most 
difficult: ation, was put aside when Spooner 
decided aploy Mr. Fairle’s patent double- 
bogie 10< tive. “* Littke Wonder” was built 
in 1869 promptly took a load of 140 tons 
at 15 m ver hour. Unofficially, apparently, 
she was ietimes known to do 42 miles per 
hour on . ‘rack where, to quote an article in 
ENGINEE the curves were sharp enough 
to be called * corners. 

The raiiway company was paying 30 per cent. 
dividend on its original capital and visitors from 
many foreign countries came to see it. At that 
time there was the controversy over the merits of 


narrow-gauge and broad-gauge systems and the 
Festiniog Railway was held up as a shining 
example of the practicability and profitability 
of the narrow-gauge system. An_ Imperial 
Russian Commission visited it in 1870, together 
with representatives of railways in India, France, 
Norway, Germany and Sweden. All the engi- 
neers who went to see it in those days were 
impressed by the efficiency and good condition 
of the lines. Certainly good maintenance must 
have been essential, for the single-line track 
traversed extremely difficult country and was 
carried in many places on dry stone walls or 
embankments. With a train 1,200 ft. long, as 
was common practice at that time, the wagons 
and coaches snaked along in sharp loops down 
the mountain sides. 

In a leading article in 1872 entitled * Festiniog 
as a Type,’ we said “ There is, however, one 
point to which we are bound to call attention, 
which gives to the line a greater advantage than 
others can hope to enjoy. It has Mr. Spooner, 
C.E., for an engineer, and this gentleman shows 
something more than professional skill in his 
work; he shows an earnestness and enthusiasm, 
we may almost say an absolute devotion for the 
Festiniog Railway; the line from end to end is 
constantly under his eye; and every detail of 
construction, management or repair, receives his 
personal consideration. We suppose it would 
be difficult, if not impossible, to find elsewhere 
14 miles of permanent way similar to that laid 
down from Portmadoc to Dinas. We notice 
from the last few days that the constant heavy 
rains which have deluged that district in common 
with all the rest of England (sic) have had no 
effect upon the ballast; there being no signs of 
subsidance or any shifting of the sleepers, 
whilst the rigid fish plates employed throughout 
the line maintain all the joints in a_ perfect 
condition.” 


END OF SLATE TRAFFIC 

The fortunes of the Festiniog Railway began 
to decline before the first World War when the 
slate traffic dwindled, though the end for passen- 
ger traffic did not come until September 16, 1939, 
Slate trains were worked for some years after 
that from Blaenau Festiniog to Minffordd, 
but by 1946 the directors of the company at that 
time decided to close the line. 
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It is not, perhaps, 
surprising that 
country in which, : 
more than in any fF : (, 
other, railways were 


fostered, and where {~ ; 


the steam locomotive ce 
is Only slowly being 
replaced by Diesel and 
electric traction, there 
should be a sufficient 
number of people so 
interested in the Fes- 
tiniog Railway as to 
relish the prospect of 
working on it with 
their own hands and 
putting time and 
money into it so that F 
it can operate once 
again. The Festiniog 
Railway Society was > 
formed in 1951. Mr. : 

A. F. Pegler, vice- a a 
chairman of the Nor- a 
thern Rubber Com- wil 
pany and member of 
the Eastern Area 
Board of the British 
Transport Commis- = 
sion, took an active 
part in the affairs of 
the Society and suc- i 
ceeded in acquiring a 
controlling interest in 
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the railway in 1954, rt 

There are about 600 _ 2 

members of the Soc- 7 thon AP 

iety who help in / 

different ways, but the = 

railway is run by the 

company, whose di- : 

rectorsincludeaneng- ©2822 . wants: 
ineer, a surveyor, an Sketch map showing the area in which the Festiniog Railway operated. 
accountant and a 


solicitor—they receive no remuneration except the 
pleasure they and everyone connected with the 
railway derive from it. The Festiniog Railway is 
under the full-time direction of the manager and 
engineer, Mr. A. G. W. Garraway, M.A., 
formerly an engineer on the Eastern Region of 
British Railways. 

Apart from “ Prince” there are two Fairlie 
locomotives, one of which is expected to be in 
traffic this summer; it is being overhauled at 
the Boston Lodge Works, which are situated 
at the opposite end of the causeway to Port- 
madoc. The works still contains some remark- 
able old machine tools. 


SUNDAY WORK 
The voluntary helpers come from Merseyside, 
Derby, Manchester and London. The local 
people of Merionethshire now approve of the 
rather unorthodox officials and volunteers, 


yf 


though at first they were not at all keen, especially 
as the wild men from England were in the habit 
of working on the Sabbath. But how otherwise 
could spare-time railwaymen have renewed 
thousands of sleepers, cleared the overgrowth 
of years of neglect, repaired and repainted the 
carriages, overhauled the locomotives, and 
finally convinced the Inspecting Officer of 
Railways, early last month, that it was now safe 
for passengers to be carried from Portmadoc 
to Minffordd? It is true that a speed limit of 
10 m.p.h. is imposed but the F.R. are proud to 
tell you that it is likely to be raised to 15 m.p.h. 
in the near future. 


No trains are being run on Sundays, except at 
Whitsun and the August Bank Holiday week-end, 
in deference to local feeling. This restriction is 
unfortunate for the revived railway company 
since a heavy proportion of their tourist traffic 
could be expected on that day of the week; 
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narrow-; line crosses the estuary. Boston Lodge locomotive works, in the Boston Lodge works, and is expected to return to service on Wo) 
before restoration, is in the foreground. the Festiniog Railway in July. +e pt ae. . 
€ 
ny 
ll. | 





in Ps 


~ eet <P wee. Bo p-— 8. 








420 


for the rest of the week the normal timetable 
allows for four “ up” and four “ down” trains 
in the afternoon until September 22, with 
additional services in the mornings from the 
middle of July until the beginning of September. 
At the moment little “* Prince ~ is doing all the 
work but the Fairlie engine is expected to help 
from July onwards. Among the railway’s other 
locomotives is a Baldwin 0-4-0 petrol locomotive 
which has been fitted with a Gardner Diesel 
engine and is expected to return to service 
within the next few weeks. 

Sir Henry Tyler, whose name as Board of 
Trade railway inspector often crops up in the 
records of the period, described it as the most 
instructive line in the kingdom. Perhaps, rather 
ironically, it still is. Certainly it shows what a 
handful of enthusiastic people can do with a 
railway which commercially had been given up 
as a dead loss. 


Anyone who would like to lend a hand on the line is invited 
to contact the manager, Festiniog Railway Company, Portmadoc, 
Caernarvonshire. Details of membership of the Society can be 
obtained from the Financial and Membership Secretary, Festiniog 
Railway Society Limited, 35 Holmwood Road, Cheam, Surrey. 
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Letters to the Editor 


FROUDE COMMEMORATED 


Sir, In reading your account of the new Zagreb 
ship-model establishment (ENGINEERING, vol. 180, 
page 662, 1955), I notice that you make the fol- 
lowing statement: “It may be remarked that 
the road in which the houses stand (erected for 
the staff) is named after William Froude, a 
distinction which, so far as we are aware, has 
not been accorded to him before, even in his 
native England.” 

In 1942, when the David Taylor Model Basin 
was being built at Carderock, Maryland, some 
12 miles from the city of Washington, D.C., the 
same difficulty was experienced as at Zagreb in 
housing the staff in what was then a compara- 
tively rural and isolated area. A housing deve- 
lopment was therefore built by the U.S. Govern- 
ment about three miles from the Model Basin, 
and it may be of interest to your shipbuilding 
readers to know that in this estate the central 
area was and is named the ** Froude Circle” in 
honour of the pioneer in the development of 
ship-model towing tanks. 

Yours faithfully, 
F. H. Topp, 
Chief Naval Architect. 
Navy Department, 
David Taylor Model Basin, 
Washington 7, D.C. 
May 18, 1956. 
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Sik Joun Cocxcrort, K.C.B., C.B.E., F.R.S., 
director of the Atomic Energy Establishment, 
Harwell, has been awarded the Kelvin Gold 
Medal for 1956. The Medal is presented every 
three years as a mark of distinction in engineer- 
ing work of the kind with which Lord Kelvin 
was especially identified. The Medal Fund is 
administered by the Institution of Civil Engineers 
and the award is made by a committee consisting 
of the Presidents of the leading engineering and 
technical institutions in Great Britain. The 
Medal is internationally regarded among engi- 
neers as the highest distinction attainable. Sir 
John is 59 years of age and has held his present 
appointment since 1946. He was educated at 
the University of Manchester and at St. John’s 
College, Cambridge, and is the recipient of the 
Hughes Medal of the Royal Society, the Ewing 
Medal, and the Nobel Prize for Physics (with 
E.T.S. Walton). The last-mentioned award was 
made in 1951. 

Mr. G. R. Epwarps, C.B.E., B.Sc.(Eng.), 
F.R.Ae.S., managing director of Vickers-Arm- 
strongs Ltd., has been made President-elect of 
the Royal Aeronautical Society, 4 Hamilton- 
place, London, W.1, for 1957-58. He will 
take office in May, 1957. 
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SUPERSONIC FLIGHT 


ROYAL AERONAUTICAL SOCIETY HOLDS DISCU 


Not very many years ago, aeronautical opinion 
generally seemed to be that the future of the 
supersonic air-liner—if indeed there were such a 
thing—was well beyond the scope of current 
thought, and that the paths of development of 
the commercial aircraft and the airborne fighting 
vehicle were likely to diverge. The recent all-day 
discussion on ‘* Supersonic Flight,” held by the 
Royal Aeronautical Society in London, has 
shown that this is no longer the trend of thought 
and that the supersonic air liner, although still 
no more than a long-term project, is beginning 
to attract the attention of the aircraft and engine 
designer. 

The discussion was centred on four aspects 
of supersonic flight-aerodynamics, introduced by 
Mr. P. J. Duncton, Fairey Aviation Company, 
Limited; power plants, introduced by Mr. A. V. 
Cleaver, de Havilland Engine Company, Limited; 
structures, introduced by Mr. D. J. Farrar, 
Bristol Aircraft Limited; and control, introduced 
by Mr. H. H. Gardner, Vickers-Armstrongs 
Limited. 

Both guided missiles and piloted aircraft were 
included in the discussion, and one of the points 
which emerged most clearly was the way in which 
the piloted machine is likely to follow the path 
already marked out by the missile designer—but 
because the human crew is subject to physio- 
logical limitations, the problems of the aircraft 
designer are rather more complex. As speeds 
increase the ability of the human brain to 
evaluate a situation and respond rapidly and 
accurately will become insufficient, and auto- 
matic guidance systems will therefore be neces- 
sary, as they are in pilotless missiles, to control 
and direct the aircraft on its course. The crew 
will still serve a useful purpose in monitoring the 
automatic system—which, although more sensi- 
tive and quicker to respond, is still less reliable 
than the human brain—and in taking over 
control if necessary. 


INERTIA FORCES 


At high supersonic speeds the increasing 
importance of inertia forces relative to aero- 
dynamic forces is introducing new problems in 
control and stability, and generally it seems to 
be accepted that devices for automatic stabilisa- 
tion of aircraft will have to be adopted. New 
aero-elastic problems can be foreseen, complex 
beyond the possibilities of mathematical analysis, 
demanding the use of free-flight rocket tests; 
and the exhaustive flight testing that will be 
required suggests that the limited technical 
resources available in the United Kingdom could 
usefully be concentrated in co-operative effort 
rather than dissipated among individual firms. 

On the phenomena of aerodynamic heating, 
the discussion disclosed little that is new. If 
the external surfaces can be suitably insulated 
from the boundary layer, it seems that light alloy 
may still be attractive for the structure of short- 
duration supersonic aircraft; but at tempera- 
tures above 200 deg. C., titanium alloys will give 
a lighter structure weight and eventually will 
themselves be surpassed by stainless steel. The 
latter may also be preferred where stiffness rather 
than strength is the main criterion. Probably 
the aircraft structure will, in fact, be assembed 
from various different materials. Fatigue data 
for aircraft structures at high temperatures is 
very limited; and the problems of fabrication of 
titanium alloys and stainless steel have not yet 
been solved by the industry as a whole, although 
some aircraft manufacturers claim that they have 
found the way. 


POWER PLANTS 


On the power-plant side, the air-breathing 
engines such as the turbojet and ram jet will 
have variable intakes and exhausts and will 
require elaborate test facilities capable of feeding 
air at a wide range of pressures, temperatures 
and velocities. An increasing diversity of types 
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of engine may be seen—such as 


turbojet with a high bypass flow and ca 
in its fan duct, considered by Mr. © iver to be 
“a strong competitor for superson nonours,” 
and the air turbo-rocket, a modifie: urbojet in 
which the compressor is driven b. 4 turbine 
running on rocket propellants, the compressor 
air efflux being burned in the tailpipe. Such an 
engine is being constructed by the Aerojet 


Corporation of America, and has performance 
and specific weight characteristics intermediate 
between those of the turbojet and rocket engine. 


FUEL FROM THE Sky? 


Further into the future, there is a possibility 
once having obtained a certain speed by orthodox 
means of propulsion, of utilising the aerodynamic 
heating of a suitable working fluid and its subse. 
quent expansion through a propulsive nozzle to 
maintain speed; and at altitudes of about 
300,000 ft., of sustaining hypersonic flight by 
utilising the energy of re-association of the 
naturally-occurring non-atomic oxygen layer by 
catalytic action in a propulsive duct. ‘ 
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AIRCRAFT STRUCTURAL 
PROBLEMS 


Fatigue of aircraft structures, the analysis of 
complex stressed skin structures ana the effects 
of aerodynamic heating were the main subjects 
of the inaugural lecture given by Professor 
J. H. Argyris, first occupant of the Chair of 
Aeronautical Structures in the University of 
London, at the Imperial College of Science and 
Technology on May 8. These subjects are three 
of the areas of the field of aeronautical structures 
in which Professor Argyris has made personal 
contributicns. The fatigue problem, he said, 
was far more acute now than in pre-war days, 
since greater speed led to a larger number of 
encounters with gusts. Moreover, a_ typical 
pre-war material would withstand 1-2 x 10° 
gusts of 10 ft. per second before failure, as against 
0:2 * 10° for typical post-war light alloys. 
The static design criteria for gusts might lead 
to excessive dynamic stresses. Aircraft fatigue 
tests would have to be programmed intelligently 
if the results were to be meaningful. In the 
absence of a better knowledge of the physical 
mechanism of fatigue, designers must concentrate 
on designing to reduce stress concentrations. 
A reduction of the working stress of 10 per cent. 
might lead te an appreciable improvement in 
fatigue life. 


DESIGN BY COMPUTER 


The analysis of complex stressed-skin structures 
with an arbitrarily large number of cut-outs had 
been accomplished by using Professor Argyriss 
recently-published force and displacement matrix 
methods together with a commercially available 
electronic digital computer. It was anno’ 
that this method had recently been accepted as 
standard by the Society of British Aircraft 
Constructors. An exciting future development 
of this technique would lead to “ automation 
of design, by feeding the computer with data 
relating to allowable stresses and «using It (0 
search for parts of the structure where these 
were exceeded. It was, in faci, inten 
ultimately to use the computer to design the 
most efficient structure for a 2 en 


external geometry. Professor Ary “'S devoted 
some time to the various modes instability 
in stiffened panels, illustrated by nl tests. 
The final section of the lecture | with the 
impact of aerodynamic heating © aircraft 
structures, the effects of creep. | a newly 
discovered thermal torsional insta! of loaded 
cantilever wings, which was il! ated by 4 


model. 
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Cover Pic : In order to overcome the voltage 
yariation ch normally occur in a power trans- 
mission s\s. "1 due to the changes in load, “ taps” 
are taken om the windings of the transformers 
which enc he ratio to be changed within small 
limits as + <quired. The illustration shows the 
tapping lev's being assembled on a 132 kV/33 kV 
transform 
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fhe Lure of the Dollar 


There is a grave danger that the cream of British 
technological students will be lost to the United 
States unless something is done to induce the 
students to return to this country, after they have 
gone there on research scholarships or to take 
posts with the American companies who are 
seeking properly trained men_ here. Lord 
Chorley, general secretary of the Association of 
University Teachers, gave this warning in an 
address given to the Central Council of the 
Association at a meeting in Birmingham last 
week. Although he was speaking in support of 
a resolution calling on the Government to grant 
permanent deferment from national service to 
science and technology graduates, Lord Chorley 
did not consider the students’ decision to take 
up employment in the United States was a 
deliberate intention to evade national service: 
“When they get over there and get offered 
salaries equivalent to £2,000 a year it is a great 
attraction for a man of 24 or 26 to stay.” 

The conference was wholeheartedly in support 
of the resolution calling for permanent defer- 
ment. It was also most strongly in favour of 
improved rewards to technologists, both in the 
form of higher salaries and better prospects. 
The President of the Association, Professor J. L. 
Montrose of Belfast, commented that despite all 
the “hullabaloo” about the need for more 
technologists, entrants to universities still showed 
a reluctance to enter departments of technology, 
and advocated for university teachers “ salaries 
which compete with those payable outside.” 

This journal has often stressed the need for a 
deliberate effort, on the part of Government and 
on that of industry, to raise the status of the 
scientifically trained. To quote from the paper 
by Mr. Bosworth Monck, ‘* The Eclipse of the 
Engineer to Management,” published in ENGI- 
NEERING for September 10, 1954: “*. . . the fact 
remains starkly that in the board rooms of well 
over a third of the public companies in the 
engineering industry . . . no technically quali- 
fied voice is ever heard * and “ more than two- 
thirds of the directorial oligarchy were (in 1952) 
without technical qualifications.” There lies the 
major weakness of British industry; in this light 
the reluctance to return of the promising gradu- 
ates who go to the U.S.A. to further their 
education can be understood. The remedy is to 
raise their status as well as their pay and to give 
tangible proof at all industrial levels that the 
young technologist will not be led up a blind 
alley while his university friends who followed 
one of the so-called liberal professions climb the 
carpetted stairway to the boardroom. 
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»vestment—More or Less 


by Mr. Butler when he was Chancellor of the 
Exchequer) it would have to replace industrial 
plant much more rapidly than it has recently 
done. To put this country on the same footing 
as Western Germany and Sweden, a rate of gross 
fixed investment of 125 per cent. of the 1955 rate 
would be necessary. He coupled this with the 
need for more expenditure on research and the 
training of scientists and technologists, and 
singled out the level of industry’s stocks and 
defence as places where the pruning might be 
carried out. 

By coincidence, a similar theme has been aired 
by Mr. Graham Hutton in the latest issue of the 
Westminster Bank Review. Mr. Hutton em- 
phasises the need to choose carefully not only 
the amount but the kind of capital equipment 
need by this country in its present difficulties. 
It will be recalled that this problem was dis- 
cussed in last week’s Weekly Survey note ** Does 
Deflation Work ?*° Even the latest issue of the 
Treasury Bulletin for Industry draws attention 
to the unfavourable comparison between this 
country’s recent performance in the creation of 
fixed assets and that of other countries. The 
preoccupation in this case is with the difficulty 
of maintaining a high rate of investment rather 
than selection. 

Both the problem of the amount of investment 
and its kind is, in fact, very much with us. In 
this connection, it is worth recalling that in the 
United States, where interest rates have also been 
hardening and recession has taken place in the 
automobile industry, expansion and modernisa- 
tion of equipment for industry as a whole are 
forging ahead. According to the McGraw-Hill 
six-monthly estimate on capital investment, 
American industry intends spending £14,000 mil- 
lion on capital development in 1956, which is 
£1,430 million more than the maximum Govern- 
ment estimate. This represents a 30 per cent. 
increase on 1955. Among the big expansions, 
significantly, is that for the automobile industry, 
and others with big programmes are steel, 
chemicals, miscellaneous machinery, petroleum 
and the railways. 
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The Diesel Shunter Comes of Age 


It is just over twenty-one years since a British 
railway first placed orders for Diesel shunting 
locomotives in quantity. The twenty units 
ordered at the end of 1934, all with electric 
transmission, were for the former London Mid- 
land and Scottish Railway, which had been 
testing prototypes with electric, hydraulic and 
mechanical transmission for some years previ- 
ously. In comparison with the 166 Diesel- 
electric shunter power equipments for which 
orders were announced by the British Transport 
Commission last week, the numbers concerned 
seem trivial, but they were the first step towards 
the eventual total of 432 locomotives of this 
type which has been planned for British Railways. 

Ten of the locomotives in the 1934 order 
embodied the fundamentals of the present B.R. 
standard Diesel-electric shunter design, notably 
the 350 h.p. engine and the two nose-suspended 
traction motors with side-rod drive to the three 
coupled axles. They were built by the English 
Electric Company, Limited, which had provided 
a prototype for test on the L.M.S. some ten 
months previously. The other ten were by 
Armstrong-Whitworth, whose design had the 
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engines new to this design—Lister-Blackstone 
and the Crossley two-stroke—were used. In 
the B.T.H, and Crompton-Parkinson equipments 
the motors were connected permanently in parallel 
instead of provision being made for off-load 
changing of the connections according to the 
duties to be undertaken. The B.T.H. design, 
further, used an exciter with characteristics which 
enabled resistance control of the main generator 
excitation to be dispensed with, the locomotive 
being controlled wholly by variation of engine 
speed. 

In the equipments now ordered, however, the 
previous arrangement of off-load series/parallel 
switching and resistive field control for low speeds 
will be retained. English Electric will supply 
121 of the equipments and 45 will come from 
G.E.C., so that one of the three firms who 
entered this field last year is again represented, 
and with a substantial increase over the 15 
equipments of the earlier order. It may be 
recalled that a programme for the elimination 
of steam shunting power was announced by 
British Railways some time before publication 
of the modernisation plan. The speed with 
which it is being carried out is in marked contrast 
with the progress which has been made so far in 
finalising designs for main-line Diesel haulage. 
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The Metallurgical Profession 


The future prospects for metallurgy, and the 
attraction into the profession of young men, 
were foremost among the topics discussed by 
Mr. G. L. Bailey, C.B.E., director of the British 
Non-Ferrous Metals Research Association, in 
his presidential address to the Institution of 
Metallurgists in London on May 15. He said 
that it was not only necessary to see that would-be 
metallurgists were properly trained, but with 
the many competing fields of science open to 
them, it was necessary to tempt boys into the 
metallurgical profession. This the Institution 
had done, partly through its work with other 
bodies on the Joint Committee on Metallurgical 
Education, but mainly by arranging talks to 
careers masters and sixth-form schoolboys. 
A proposal which the Institution was trying to 
encourage among its employing members was 
particularly noteworthy. This was that sixth- 
form schoolboys be invited for a week or so 
into a metallurgical laboratory or works to 
enable them to see the interesting nature of the 
work carried out. 

As in all branches of science, intellectual 
honesty was the first and basic consideration of 
the profession, Mr. Bailey said. In the future 
there would be plenty of room for all materials, 
metallic and non-metallic, but a choice would 
increasingly be made on the basis of detached 
judgment. It was all the more important, 
therefore, that the metallurgist should be relied 
upon to maintain that strict level of professional 
integrity that would retain the confidence of the 
public. Membership of the Institution provided 
a guarantee in this respect and it was important 
that this criterion be maintained. 
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Wear and Seizure 


Four years ago, Mr. G. De Lavalette told French 
automobile engineers of the improved resistance 








to wear and seizure which is imparted to steel 
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the process in the United Kingdom, gave an 
impressive demonstration at the 1954 Production 
Exhibition, using a Faville-Levally machine in 
which mild-steel bearing test specimens treated 
by the Cassel Sulfinuz process were run dry under 
increasing pressures ; no seizure occurred although 
the specimens became red hot. 

The article in this issue on “ Reducing Wear 
and Frictional Resistance of Steel,” by Mr. 
L. Marshall and Mr. S. J. Mansell, is the first 
publication of an independent scientific investi- 
gation of the properties of Sulfinuz treated 
surfaces. The experiments, particularly those 
with the Shell four-ball testing machine, are 
of great importance, since they afford an assess- 
ment of the improvement in wear/load charac- 
teristics, greater resistance to seizure, and the 
comparatively small rise in frictional resistance 
with increase in load. Naturally much addi- 
tional research is required to establish more 
precisely the nature of the sulphide-rich layers, 
and to examine the effect which the treatment 
has on impact, tensile strength, fatigue and 
corrosion resistance. These aspects are being 
studied at the Metallurgy Department of the 
Battersea Polytechnic, some of the work being 
under contract from the Ministry of Supply. 

It is of considerable interest to compare this 
and other sulphide-impregnating processes with 
the use of additives in extreme-pressure lubri- 
cants and cutting fluids. These additives also 
prevent seizure by the formation of surface films 
when local pressure and frictional heat are 
sufficiently high. The films are complex and 
may contain chlorides and phosphides in addi- 
tion to sulphides. Probably the oil chemist can 
meet the challenge of sulphurising processes 
where normal lubricants may be applied, but in 
dry bearing conditions and at high temperatures 
the advantage may be with the Sulfinuz treat- 
ment. 
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Rhodesian Steel 


It was announced last week that the Lancashire 
Steel Corporation are sending two representatives 
to Southern Rhodesia to investigate proposals 
for expansion of the Iron and Steel Works at 
present operated by the Rhodesian Iron and 
Steel Commission at Redcliffe near Que Que. 
Proposals to expand these works have been 
under discussion between the Southern Rhodesian 
Government, the Messina (Transvaal) Develop- 
ment Company and the Lancashire Steel Cor- 
poration during the past year. It was originally 
suggested that the capacity of the blast furnaces 
at Redcliffe should be increased from the present 
figure of 50,000 tons of pig iron per annum to 
200,000 tons per annum of which about 100,000 
tons would be exported to the United Kingdom. 

At present the blast furnaces at Redcliffe use 
coke produced at Wankie, but it has been 
proposed that coke ovens should be erected at 
Redcliffe which would involve the transport of 
about 200,000 tons of coal per annum from 
Wankie to Redcliffe. Owing to the recent rapid 
industrial expansion, the Rhodesian Railways 
have already been experiencing difficulty in 
distributing the total output of coal from the 
Wankie Colliery Company. Doubts have also 
teen expressed regarding the ability of the rail- 
ways to transport the pig iron for export. 
Although no official announcement has been 
made, it would seem probable that the emphasis 
in the initial stages is likely to be on expansion 
of the output of finished steel products and that 
additional blast furnaces and possibly coke 
ovens will be erected later. 

Transport difficulties, however. are not likely 
to prevent for long the greater utilisation of the 
very large reserves of high grade iron ore (aver- 
aging 56 per cent.) and limestone in the neigh- 
bourhood of Redcliffe. In addition to this the 
Messina (Transvaal) Development Company 
hive developed large reserves of 60 per cent. ore 
at Bukwe about 130 miles south-east of Que Que. 
It has been stated that costs are such as to permit 
the shipment of pig iron to the U.K. at com- 
petitive prices, 


Farm Machinery Production 

The increase in the use of farm machinery is 
reflected in the growth of Ransomes, Sims and 
Jefferies, Limited, Ipswich, whose payroll has 
now reached over 4,000. When it was realised 
some years ago that the Orwell Works were no 
longer large enough to satisfy future require- 
ments, 266 acres of heathland were purchased at 
Nacton on the outskirts of Ipswich. Here, in 
1948, the new foundry was opened (ENGINEERING, 
vol. 168, page 474, 1949) and to it other depart- 
ments have gradually been added. 

The company intend to transfer the whole of 
the Orwell Works to the new site, though the 
move is likely to take some time. The illustration 
reveals the present size of the works, which is 
noticeably larger than that shown in our columns 
seven years ago. 

Production began in the new assembly and 
machine shops, called the ** Plough Works,” in 
January, 1955, and since then over 30,000 imple- 
ments have been made there. The works have 
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apparent in the annual report fi of th 
Food Machinery Association, wh iS issued 
last week. The Association has sections 
covering among other types chinery, 


bakery and biscuit equipment, b: Y equip. 
ment, confectionery, dairy equipn canning 
grain, mineral waters and paci : 


industry’s connections with engine: ae 
two kinds. There is the direct co. ction jn 
that many engaged in the industry a engineers 
and are concerned with the design. 1d many. 
facture of machinery: there is also fact that 
the Food Machinery Association is connected 
with a number of other associatio: including 
the Dairy Engineers Association and {he Mineral 


Water Engineers Association. 


As an industry, its prospects are naturally 
exceedingly diverse. Its interests in bakery and 
biscuit equipment make it affected by the recent 
trend towards more varied and less standardised 
types of confectionery and more discrimate 
buying by the public; its nearness to the brewery 





The new Nacton Works of Ransomes, Sims and Jefferies, Limited, to which the old Orwell Works are 
being transferred. 


been laid out for flowline production and as 
much mechanical handling has been installed as 
is consistent with the variety of products that 
are being made. One of the main items of 
interest is the flow-coat painting line which has 
been introduced. It is believed to be the first of 
its size installed in England. The two assembly 
lines converge on it by means of a transfer 
conveyor, and the implements are carried through 
on a mono-rail endless conveyor system. Paint 
is sprayed on to them by jets from the floor and, 
if necessary, from the walls, and the excess drains 
back to a circulating pump. Using this method, 
only about one hundredth of the amount of 
paint is in circulation as would be required were 
the implements dipped into a static tank. 
Another installation that has helped produc- 
tion and mechanised one of the former manual 
jobs is a group of machines for grinding and 
buffing the mould boards of ploughs. These 
boards are curved in two planes and previously 
were ted to the buffing wheel by an operator who 
tilted them as required to fit the shape. Now 
the tilting is carried out automatically on the 
machines which were built by W. H. A. Robert- 
son & Co. Ltd., to the designs and requirements 
of Ransomes. Orders for similar machines 
have been received from the United States. 
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Food Machinery 


The manifold ramifications and technical com- 
plexities of the food machinery industry are 


trade makes it sigh with the brewers over the 
downward trend in beer consumption and smile 
expansively with those who have an interest in 
the booming soft drinks trade; its important 
stake in sugar confectionery, including chocolate, 
makes it sympathetic to the chocolate makers 
recent troubles over the price of cocoa. Its 
interest in dairy equipment brings it close to 
important developments in stainless-steel pro- 
duction. Its dependence in part on the canning 
industry makes it sensitive to the prospects for 
supplies of steel strip; its propinquity to pack- 
aging and labelling brings it close to an industry 
which is making rapid strides with intricate 
machines and new plastics materials. All in 
all, to make machinery for food to-day, is to be 
at the forefront of technical development and 
to catch the puffs from most of the economic 
winds that blow. 

Dependent as the industry musi % On the 
purchasing power of the home market it |S 
gratifying to note that exports are increasing. 


They have gone up by 30 per cen’. in value 
between 1953 and 1955. 
* * 
Vision Recording on T 

A new home—at Sunbury-on-The ——_ 
new name—R.C.A. Great Britain Li —— : 
history in the development of th pers 
company of the mighty Radio C pono 
America, R.C.A. Photophone Lim as ry 
were known until last week, were ¢ ishe 
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1929 to lop and manufacture equipment for 
motior ire, sound recording and reproduc- 
tion. | »ve to the large Sunbury-on-Thames 
factory ests that the company are intent on 
rapid ex, >10N. In addition to sound-recording 
equipme for cinemas they make a wide 
range ‘ oducts including microphones, which 
are expo: od to the U.S.A. in large quantities, 
underwa detection apparatus, telemetering 
systems «id domestic high-fidelity sound repro- 
ducers. ‘hey are also distributors of some of 
the paren’ company’s products, such as electron 


microscopes, specialised electron tubes, television 
broadcasting and studio equipment, shipboard 
radio, «aircraft radar, beverage inspection 
machines, metal detectors and other electronic 
devices. Several of these will probably be made 
here in due course, and the company are likely 
to become one of the largest makers of electronic 
equipment in the country. 

The paper given recently to the Royal Society 
of Arts by Mr. C. G. Mayer, of the American 
R.C.A., showed that the company have made 
considerable strides in the recording of vision as 
well as that of sound. Mr. Mayer described a 
method of recording and storing colour and 
black and white television pictures which, though 
still experimental, holds out much promise and 
is a striking example of the application of elec- 
tronics to photography. The equipment is 
similar in many respects to that used for sound 
broadcasting; it records the signals which the 
television receiver translates into images, in the 
form of impulses on a magnetic tape. The main 
difference lies in the magnitude of the quantities 
involved. Frequencies are generally higher than 
3 million cycles a second, or more than 200 times 
the top frequency of sound recording. Magnetic 
heads for recording and reproduction have been 
developed with an upper frequency limit of 
about 3} million cycles a second at a tape speed 
of 20 ft. a second. 

Such developments are perhaps still far from 
the production stage, but the advantage of having 
access to the fruits of the American company’s 
vast programme of research and development is 
valuable to the British company, and no less to 
this country. 


x k * 


Computers on the March 


The part electronic computers are expected to 
play in the mechanisation of office systems is 
discussed in the N.P.L. report “* Wage Account- 
ing by Electronic Computer ” (H.M. Stationery 
Office, 2s. 6d.). The fact that the Government 
should recommend their installation in the offices 
of all organisations employing more than 5,000 
people is a great tonic to those companies who 
have developed their manufacture. A new 
industry is being born which is the true child of 
the new industrial revolution, and one which, 
Partly by its very nature, partly by its parentage, 
can be expected to grow quickly. 

Two news items last week suggest that a wide- 
spread acceptance of computers in this country is 
expected. Standard Telephones and Cables, 
Limited, are taking over 50,000 sq. ft. of floor 


space in a five-storey building at Newport, 
Monmouthshire, to start manufacture. S.T. 
& C. have expressed their belief that this will 
open up © Sig new market both at home and for 
export. ¢ British Tabulating Machine Com- 
ony ar” he General Electric Company are to 
‘orm a jointly-owned company to design 
aa ely-priced computers and_ similar 
— or use particularly in the field of 
por ery and automation.” They expect 
a ' in this field will lead to “ sig- 
poe n ‘neces in the development of these 
; Ices ‘in terms of design and engineering 
or pro n. 

Rd ‘ignificance of this move is that 
uae panies are thinking in terms of 
“ct ‘uction of machines which, until 
So far en hand-made * at very high cost. 
soy ( in the United States where Inter- 
all the ness Machines have made nearly 


8, Computers have been used mainly 


for research and demonstration purposes. It 
would seem that the prototype stage is now nearly 
over. There is little question that any machinery 
which, as the findings of the Government report 
show, can reduce office costs to less than a quarter 
of the present level will find many eager buyers 
even in organisations employing less than 5,000 
people. 
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Earnings of Continental Workers 


Inflation is universally feared because it is felt 
that rising prices will mean a fall in living stan- 
dards. The European Coal and Steel Com- 
munity, faced with this problem on a six-nation 
scale, has carried out an intensive survey of the 
real wages of coal and steel workers in France, 
Germany, Italy and the Benelux countries. 

International comparisons are difficult. One 
problem is the different level of social services 
in the Six nations; another is the widespread 
provision of company houses, especially in the 
French coal industry. Some countries pay 
allowances that are properly a part of wages, and 
there are various kinds of payment in kind. 
The biggest problems, however, are the differ- 
ences due to national tastes and habits. The 
Belgian worker, for example, spends twice as 
much on meat as the Dutch, while the Italian 
spends most on flour and bread. The Dutch 
pay most for housing and the Saarlanders spend 
most on entertainment and travel. 

The compilers of the survey made up “ national 
shopping baskets’ on the basis of some 220 
items of consumer goods and services after 
visiting over 2,000 shops and comparing 22,000 
prices. Although they must necessarily be taken 
with certain reservations, the findings are 
extremely interesting for the light they throw on 
the standards of living of coal and steel workers. 
They can be summarised as follows. The best 
paid coal-miners, taking the living standaras of 
a married underground worker without children, 
are the Saarlanders. Close behind come the 
Belgians, followed by the Dutch, French, German 
and Italian. For steel workers without children 
the position is that those of Luxembourg, which 
produces no coal, are much the best paid. They 
are followed by the Belgians, French, Germans, 
Saarlanders, Dutch and Italians. 

Comparison with the real earnings of British 
coal and steel workers is not, of course, possible 
as the index used by the investigators is different 
from the index of retail prices. It is probably 
true to say that the British index contains a much 
wider range of items than the Community 
‘** shopping basket.” This is particularly so of 
the durable consumer goods such as television 
sets and second-hand cars, which were not 
considered in the six-nation inquiry. 
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Italian Sewing Machines 


Italian industry has made its biggest post-war 
advances in light engineering. Three products 
have been outstanding—motor scooters, type- 
writers and sewing machines. The achievements 
of the first two are well known here and the 
reasons for their success can be judged at first 
hand. Italian sewing machines have not been 
imported in any large quantities and their success 
has escaped notice. 

As with scooters and typewriters, success is 
due to good design, skilled workmanship and 
competitive prices. The limited range of the 
home market means that Italian light industry 
can only run on mass production lines if it 
captures export markets. This is exactly what 
the sewing machine firms have done. The indus- 
try is concentrated in Lombardy, particularly in 
and around the town of Pavia. The three 
biggest companies are Vittorio Necchi, Italian 
Singer, and Borletti, which together with about 
a dozen smaller companies produce nearly 
500,000 machines a year. This figure is more 
than three times the 1938 level, though the annual 
rate of increase has now slackened off. 

Italian housewives prefer the treadle type of 
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machine, but the use of electric motors is 
increasing and they are fitted to most export 
models. Vittorio Necchi has achieved out- 
standing success by applying to the small 
household machines the “* zig-zag * system which 
was formerly used only on their costly industrial 
models. This company now produces 18 dif- 
ferent industrial and domestic types at the rate 
of 900 machines a day by modern assembly-line 
methods. So far as exports are concerned the 
results have been outstanding: 150,000 Italian 
sewing machines were exported last year, of 
which 90,000 went to the United States. At this 
rate sewing machines are one of Italy’s best 
dollar earners. 
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Unfair to Turbojets ? 


The virtues of the by-pass engine in economy 
and in absence of noise have been extolled by 
several speakers recently in the aeronautical 
field; in the opinion of Bristol Engines Limited, 
these virtues have been over-emphasised. We 
give below the substance of a statement issued 
by the Bristol Aeroplane Company, Limited. 

** The basic facts of the jet versus by-pass con- 
troversy tend to be clouded by generalised, 
emotional and in some cases irrelevant issues. 
It is therefore worthwhile to state in the plainest 
terms the fundamentals involved. There is, 
however, a preliminary proposition that must 
be stated: any discussion of engine comparisons 
can be valid only if a common yardstick is used, 
e.g., thrust with thrust, weight with weight. 

* Size: A jet engine of the same diameter as a 
by-pass engine will always produce the greater 
thrust. Mass flow: A jet engine of the same total 
mass flow as a by-pass engine will always produce 
the greater thrust. Weight: A jet engine will 
always be lighter than a by-pass engine of 
equivalent thrust. Economy: A jet engine will 
have the same, or a lower, cruising specific fuel 
consumption as a by-pass engine of equivalent 
thrust. Cost: A jet engine is cheaper to build 
than a by-pass engine of equivalent thrust. 
Simplicity: A jet engine will always be mechanic- 
ally more simple than a by-pass engine of equiva- 
lent thrust. Noise: A jet engine will make the 
same volume of noise as a by-pass engine of 
equivalent thrust. 

“* From all these propositions it can be stated 
that if the diameter and mass flow of the engines 
are similar, then the jet engine will produce 
greater thrust than will the by-pass engine. And 
because it gives greater power it will therefore 
nominally burn more fuel: but if it is throttled 
back to give the same thrust as is produced by 
the by-pass, its specific fuel consumption will be 
the same as that of the by-pass, and possibly 
better. Conversely, for the same thrust, the 
jet engine will be smaller and lighter than the 
by-pass.” 

x * * 


New Geochemistry and Applied 
Geophysics Laboratories 


While the argument about its major expansion 
plans proceeds, the Imperial College of Science 
and Technology has recently opened new 
laboratories for the study of Geochemistry and 
Applied Geophysics. By ingeniously building a 
mansard roof over the existing building of 
the Royal School of Mines, it has created a 
number of light, well-equipped rooms for 
instruction and research in these subjects. 
In addition to a large laboratory for the chemi- 
cal analysis of minerals, rocks and soils, there 
are laboratories devoted to spectrochemical 
analysis and to the study of trace elements. 
Of particular interest is the development of 
geochemical prospecting techniques which rely 
on the presence of significant traces of metals 
naturally dispersed in the rocks and soils around 
an ore body, in the vegation growing on these 
soils and the waters and sediments of streams. 
This method entails the search for “ anomalies ” 
in the natural distribution pattern of metals, 
using rapid methods of analysis of the minute 
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concentrations of metal involved. By virtue 
of its active interest in this field the Mining 
Geology Department of the College has become 
the headquarters in Britain for research in 
geochemical prospecting and is supported by the 
Colonial Office and D.S.1.R. 

The Applied Geophysics Department provides 
instruction for undergraduates in the use of 
geophysics in the search for economic materials 
and at post-graduate level specialised training 
and, for those with suitable qualifications, a 
course of research leading to higher degrees. 

In the electrical field. research is being con- 
ducted into the development of an induced 
polarisation method of detecting ore bodies. 
Seismic research is mainly concerned with 
details of the propagation of elastic waves 
through rocks. Two kinds of magnetic investi- 
gation are in hand; an academic study of the 
magnetic field of the geological past and the 
development of a mobile magnetometer for 
prospecting and other purposes. 
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Training for the B.B.C. 


Anyone working in a large organisation must 
work to greater effect if he is aware, at least in a 
general way, of its aims and the methods it uses 
to achieve them. This is especially true of a 
company or corporation based on some tech- 
nology or science. Being aware of this, the 
British Broadcasting Corporation formed in 
1945 their Engineering Training Department, with 
an establishment at Wood Norton near Evesham. 
The school now provides a wide range of courses 
not only for B.B.C. personnel but also for 
broadcasting staff from overseas. 

Initial entry courses are held for newly- 
recruited technical assistants in the Operations 
and Maintenance Departments of the sound and 
television services and last for 12 weeks. Tele- 
vision Operators have a six-weeks course on 
entering the B.B.C. Promotion courses also 
last for 12 weeks and deal with the principles of 
broadcasting and their application to B.B.C. 
equipment and practice. There is a similar 
12-week course for technical operators in tele- 
vision; this includes camera operation, sound 
mixing, lighting and picture composition. Prim- 
arily for senior staff are the specialist courses 
which are of one to three weeks duration, and 
subjects range from fundamental principles to 
new developments; there is, for example, a 
one-week colour-television course. Finally there 
are conversion courses to qualify sound-service 
staff for transfer to television and workshop 
courses. 

The establishment is extremely well equipped 
and includes for the sound side, an eight-position 
control room with studios, continuity and record- 
ing suites and a 7kW transmitter; and for 
television, two complete camera channels, 
waveform generators and monitors and several 
studios. There are also a number of separate 
laboratories devoted to particular studies. In 
one, for example, all types of medium-wave, 
short-wave and v.h.f. aerials can be demonstrated 
showing propagation characteristics, directional 
properties and other features; there are model 
aerials working at a frequency of 150 Mc per 
second and 450 Mc per second. In the acoustics 
laboratory, the principles of wave motion in 
acoustic, optical and water systems can be 
illustrated, while wavelength characteristics are 
shown by means of a vibrating cord viewed 
stroboscopically. Interesting items in the optics 
laboratory are the “zoom” television lens which 
permits continuous viewing of objects rapidly 
approaching the camera or receding, and instru- 
ments for breaking up incident light into its 
constituent primaries. 

These facilities have recently been supple- 
mented by a new hostel building decorated in a 
pleasant contemporary manner, and there is 
now residential accommodation for some 200 
Students; itis expected that the number attending 
courses during 1956 will rise to more than 800. 
The policy of the B.B.C. to keep its employees, 
whether they be technically trained or not, in 


touch with the science they live by is a very 
wise one. Hence, though more profound engi- 
neering training is provided, an object of the 
school is to present highly technical information 
in such a way that advanced mathematical 
knowledge is not required. 


x * * 
Electronic Test Equipment 


New research and development laboratories for 
the Solartron Electronic Group, Limited, have 
recently been formally opened by Sir Walter 
Puckey at Goodwyns Place, Dorking, Surrey. 
The group has been built in eight years on the 
foundation of a number of small specialist 
companies and at present comprises Solartron 
Research and Development, Limited, and Solar- 
tron Electronic Business Machines, Limited, 
both of these companies being concerned with 
research and development activities; the manu- 
facturing side comprises Solartron Laboratory 
Instruments, Limited, the oldest company of 
the group, formed in 1948, and specialising in 
batch-quantity production of electronic instru- 
ments, and Solartron Engineering, Limited, 
undertaking precision engineering mainly for 
the electronic and aircraft industries. 

Since 1948, when the personnel numbered 
five, the group has made remarkable progress, 
while still remaining small. It now employs 
some 500 people. Sales and output have 
approximately doubled each year for the past 
five years and to-day the group claims to be 
one of the largest suppliers of electronic test 
equipment to the British market. Its principal 
lines of development comprise oscilloscopes and 
associated electronic equipment; servo test 
equipment for all types of controls; high-speed 
check weighers for the packaging of a wide range 
of commercial products; a tactical radar simu- 
lator for training ground controllers of aircraft; 
an electronic reading machine which will enable 
punched cards to be eliminated with certain 
types of computer; and “ Eucrates,” which 
comes near to being an electronic “ brain” 
since it * forgets * and has “ neurotic * charac- 
teristics. It is capable of making certain decisions 
and of being conditioned by an electronic trainer 
to respond in different ways to various stimuli. 


x k * 
Railway Load and Flectricity Supply 


Sir John Dalton’s statement (in his Presidential 
Address to the British Electrical Power Conven- 
tion last week) that the increase in electricity 
consumption arising from the railway modernis- 
ation plan would only equal that due at the 
present time to the radio and television loads 
must have been a shock to those who regarded 
traction as a large prospective addition to the 
demand. He however gilded the pill a little by 
adding that this demand, being largely at night, 
would favourably affect the national load factor 
and the the Plan itself would provide employment 
for over 100,000 men per annum. Moreover, 
the decision of the British Transport Commission 
to adopt the single-phase 50 cycle system will 
have the important result of providing our 
manufacturers with useful experience in a new 
field and enable them to secure contracts in 
countries, such as Turkey and Portugal, where 
little or no electrification has so far taken place. 
Both British Railways and the British electrical 
industry should therefore benefit from the Plan 
and are, it is satisfactory to learn, closely colla- 
borating in the development of the new system. 
Co-operation, and no doubt friendly rivalry too, 
is being continued with the French Railway 
— who are, of course, pioneers in this 
field. 

It is worthy of record, too, that during the 
Convention the decision to abandon the well- 
tried direct-current system of electric traction 
as this country’s standard was hardly challenged. 
It was realised, of course, that the electrification 
of trunk lines will not be without its diffi- 
culties—an illustration showing the track layout 
at Crewe was sufficient proof of this. It was 
realised, too, that there will be teething troubles, 
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both on the supply side and wit! 


stock, as well as differences of opin a = 
difficulties should be overcome. P ir, FJ 


Lane and Mr. W. B. Noddings, rep t 
Central Electricity Authority, di. a - 
pessimism about suoply; and, thou 


be foolish to be too sanguine at rolling 
stock, especially where the use of { voltages 
may be necessary, ‘nvestigation and perience 
will doubtless lead to a solution. By ng recti- 
fiers and direct-current motors co mutation 
difficulties should be overcome, anc : chance 
provided to show overseas customers _:¢ advan- 
tages of a typical British compromise. [pn fact, 


the Convention, by recording what has been 
done, and still more what remains to be done 
performed a useful fuction and the published 
proceedings will prove both a valuable account 
of past achievement and indication of future 
action. 
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Rising Productivity in Chemicals 


Since the war the chemical industry has been 
notable for its high rate of capital investment, 
and it would be expected that this policy of 
sustained modernisation of equipment would 
begin to show itself in the efficiency of the 
industry. One of the most interesting features of 
the directors’ report of Imperial Chemical 
Industries, Limited, for 1955 is an index of 
Output and wage costs which has been calculated 
for the years 1948 to 1955 inclusive. Despite 
the reduced profit margins on which the com- 
pany has had to operate in the last year, there 
were indications that each unit of output con- 
tinued to cost less in wages (including salaries). 
This is the kind of overall picture which would 
be expected from an industry which has main- 
tained a high rate of capital investment despite 
severe competition in export markets. 

Figures for the whole of British industry are 
not available for 1955 but between 1952 and 
1954 the index calculated in the I.C.I. report for 
all industry, showing wages and salaries per unit 
of output, increased from 118 to 121 (taking 
1948 as 100). Over the same period, LC.L’s 
index dropped from 116 to 100 and on to 99 in 
1955. It is to be noticed that Monsanto 
Chemicals, Limited, whose directors’ report 
for 1955 was published last week, speaks of 
“better yields and greater throughput,” despite 
higher wages and other costs. 

The critical issue for the industry, to judge 
from the I.C.I. report, is now the shortage of 
scientists and engineers. A chronic shortage 
of this kind could, of course, mean a serious 
slowing down in future mechanisation. 


oe 
Export Surplus Problem 


It must be a pleasant predicament to be in to 
have an export surplus, but there are signs, 
however, that such is the problem for Western 
Germany. The latest credit restrictions there 
contain two provisions unfavourable to exports. 
Both these concern the favourable discount 
arrangements for commercial bills on exports, 
for these have now been taken away, and it 
may well be that their removal will be permanent. 
These moves follow a period of very high fixed 
investment in the German domestic market and 
a rapid rate of increase in the export of machinery 
of all kinds. 

Point is given to this rapid expansion in the 
latest results published by the /!gemeine 
Elektricitats Gesellschaft group. Th: ycen| 
increased its output by 25 per cent. int» financia 
year ended September 30, 1955, wit) 4 15 per 
cent. increase in its labour force, an ‘crease In 
efficiency which owes a good deal | @ _ 
rate of capital investment by A.E.© iself. It 
is interesting, however, that de © or 
indications of consistent competitive wer am 
the important and increasing part w’ exports 
are playing in this group's success, ¢. _“t orders 
are becoming increasingly difficult to , ‘though 
the heavy electrical industry's prospe. | foreign 
markets continue to be bright. 
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RE UCING FRICTIONAL RESISTANCE 
AND WEAR OF STEEL 


‘SE OF SULPHIDE-IMPREGNATED SURFACES 


B, L. Marshall, A.1.M., A.F.R.AE.S., A.I.MECH.E., A.M.I.PROD.E.* 
and S. J. Mansell* 


In the autumn of 1953 the authors were asked 
to investigate the claims contained in Patent 
Specifications 640,536 and 692,287, published 
July 19, 1950, and June 3, 1953, respectively, 
covering “ Improvements in and Relating to the 
Production of Wear Resistant Iron-Alloy Sur- 
faces.” The applicants were given as_ the 
Société d’Application des Traitments de Surface, 
32 Rue Saint-Lo a Courbevoie (Seine), France. 

Essentially, the process, which was initially 
designated as the S.A.T.S. process, is a method 
for the low-temperature heat treatment of ferrous 
alloys to obtain a high wear resistance. The 
wear-resistant layer is obtained by heating the 
ferrous alloy at a temperature within the range 
550 to 600 deg. C. in a molten mixture of an 
alkaline cyanide, an alkaline cyanate, and an 
alkaline sulphide, the mixture containing at 
least 25 per cent. alkaline cyanide, sufficient 
alkaline cyanate to cause the mixture to melt 
at a temperature lower than 500 deg. C., and 
between 0-4 and 2 per cent. sulphur. 

A mixture may be used, for example, of 
95 per cent. sodium cyanide and 5 per cent. 
anhydrous sodium sulphite. The bath thus 
obtained will have the following composition: 
sodium cyanide (NaCN), 89-18 per cent.; 
sodium cyanate (NaCNO), 7:73 per cent.; 
sodium sulphide, (NaS), 3-09 per cent. The 
bath contains 1-27 per cent. of active sulphur. 
The required composition is achieved since the 
two molten salts, sodium cyanide and sodium 
sulphite (Na,SO,) react according to the equation 


Na, SO; + 3 NaCN == 3 NaCNO + Na.S. 


The wear-resistant layer is probably due to the 
formation of sulphides, mainly iron sulphide. 

Lacking accurate information on the frictional 
and wear-resistant properties of the sulphide 
films formed on steels by the S.A.T.S. process, 
an attempt was made to evaluate these by means 
of a conventional coefficient-of-friction apparatus 
using a sliding weight drawn over a plane. The 
results obtained were inconclusive and further 
work in this direction was abandoned. 

Two possibilities remained, either to build a 
special friction-testing machine, or to make use 

* Chief Metallurgist, Electro-Hydraulics Ltd. 

* Senior Chemist, Electro-Hydraulics Ltd. 
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of some form of existing lubricant- -testing 
machine, such as the Shell four-ball machine or 
the Faville- -Levally machine which had been 
used by the originators of the process. 

Since the Shell four-ball machine looked as 
though it might offer a more quantitative 
assessment of the wear resistance of the sulphide 
film, as well as of its frictional properties, it 
was decided to make initial tests using this 
machine. Later, when the efficacy of the process 
had been established and it was necessary to 
ring the changes on the types of steel treated, 
use was made of the Faville-Levally machine. 


TESTS WITH 

THE SHELL FOUR-BALL MACHINE 

The immediate purpose of the tests carried out 
on this machine was to determine the effect of 
the S.A.T.S. process on the surface condition 
of steel balls. The principal factors to be 
evaluated were the wear/load, including seizure/ 
load, characteristics, and frictional properties. 

The steel balls used for this series of tests were 
in the following condition: (a) original hardened 
and polished state (as supplied by the manu- 
facturers of the machine); (4) heat-treated for 
14 hours at 570 deg. C. and left unpolished; 
(c) treated by the S.A.T.S. process for 14 hours 
at 570 deg. C. and left unpolished. The purpose 
of the treatment in group (4) was to obtain a 
set of balls for comparison having the same 
metallurgical structure as the S.A.T.S.-treated 
balls. The nominal composition of the balls 
was given as: carbon, | per cent.; manganese, 
0-35 per cent.; silicon, 0-30 per cent.; chromium, 
1-50 per cent.; phosphorus, 0-025 per cent. 
maximum; sulphur, 0-025 per cent. maximum. 

All tests were made using D.T.D.585 mineral- 
base hydraulic fluid as a lubricant. 

The machine, as is shown in Fig. 1, consists 
essentially of a chuck B holding a 4 in. diameter 
steel ball, which is rotated at a constant speed 
by an electric motor A in a cavity formed by 
three other balls clamped in a cup C which 
holds the lubricant. The test element without 
the cup and chuck is shown in Fig. 2. The load 
is applied to the balls by a pivoted lever E, 
producing a frictional torque when the machine 
is in operation. The displacement of an 


Fig. 1 The Shell four- 
ball _lubricant-testing 
machine of which the 
test element comprises 
balls arranged as in 
Fig. 2. The crown ball, 
held in a chuck, is 
rotated in the cavity of 
the other three. By 
using different balls, 
some with sulphide- 
impregnated surfaces, 
and measuring wear and 
friction under test, sur- 
face-treatment charac- 
teristics were deter- 
mined. 
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indicator bar D attached to the top of the cup is 
recorded on a chart placed on a constant-speed 
drum F. This displacement is directly pro- 
portional to the frictional torque Produced. 

As the upper ball is rotated, ‘* wear scars ” 
appear and these can be measured on completion 
of the test run by means of a calibrated micro- 
scope. The friction between the balls will also 
produce a rise in temperature of the lubricant 
which can be measured. 

The apparatus was assembled with a new set 
of four balls for each determination, and after the 
load had been applied, the upper ball was rotated 
for 60 seconds. The rise in temperature of the 
fluid was noted and the scar diameter measured 





Fig. 2 Test element of Shell four-ball machine. 


in two directions at right angles on each of 
the three lower balls. The mean scar diameter 
was determined from these six values. 

For each of the three types of ball, the tests 
were repeated a number of times with varying 
loads, and the load for which total seizure took 
place was determined. From each individual 
test, values for mean ‘‘ wear scar” diameter, 
coefficient of friction, and rise in temperature of 
the lubricant were obtained. From these values 
graphs for load against wear, rise in temperature 
and coefficient of friction were drawn for all 
three types of ball. 

The indentation due to static loading was 
determined using the equation of Appendix 1 
which gives a theoretical value for the Hertz 
diameter. The value of d,, the diameter of the 
contact area, may also be determined by actual 
measurement using a staining technique. 

If log d), is plotted against log P, a straight line 
will be obtained, known as the Hertz line; it 
represents the elastic deflection of the balls under 
the various applied loads, and may also be 
considered as the ideal condition if no indentation 
due to wear took place. A graph of the log of 
the “* wear scar ’’ diameter against the log of the 
applied load will demonstrate how the wear/load 
curve deviates from the Hertz line. 

It was suspected that the Young’s modulus 
of the steel would be affected by heat treatment 
and therefore the Hertz line for the original balls 
would not coincide with that for the heat-treated 
and S.A.T.S.-treated balls. The diameter of 
contact area was measured for two values of load 
on each of the three types of ball. As Young's 
modulus was known for the balls in their original 
state, a theoretical Hertz line was obtained and 
the measured values for the heat-treated and 
S.A.T.S.-treated balls were found to be identical, 
but did not coincide with those of the original 
balls. The lines lay approximately parallel 
with the former, showing larger contact area 
diameters for the same load than the original 
balls. 


IMPROVED WEAR/LOAD, SEIZURE AND 
FRICTIONAL CHARACTERISTICS 
The wear/load curve for the balls in the 


original state follows the average trend as shown 
by balls tested in mineral oils, but the total 








be 
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seizure load is increased in the case of D.T.D. 585 
hydraulic fluid since it contains a small percentage 
of tricresyl phosphate, a chemical known to 
improve the extreme pressure properties of oils. 
(Fig. 3). 

The wear/load curve for the heat-treated balls 
was somewhat similar in shape, but up to 
approximately 50 kg. showed a higher wear- 
scar value than the original polished balls. The 
different Hertz lines may partly account for this. 
However, above this load up to seizure, the ** wear 
scar” diameters were less than those for the 
original balls. That the increased efficiency under 
higher loading gives less wear and a higher 
seizure load may be attributed to the thin layer 
of oxide on the heat-treated balls tending to act 
as a lubricant. 

The wear/load curve for the S.A.T.S.-treated 
balls showed that the treatment had greatly 
reduced the wear for loads above 20 kg., but at 
20 kg. the wear was again slightly greater than 
for the original balls. The curve is noteworthy 
in that it follows the Hertz line closely and the 
load at which total seizure took place was 
increased by approximately 250 kg. 

Fig. 4 shows the graph for coefficient of 


o—« Balls in Original State 

— Heat Treated Balls 

w---« §.A.T.S. Treated Balls 

a—-x Calculated Hertz Line for Original Balls 
© Measured Static Deformation for Original Balls 
© Measured Static Deformation for Heat Treated 

and §.A.T.S. Treated Balls 
Indicates Load at Seizure 
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Fig. 3 Wear/load curves and Hertz lines. 
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Fig. 5 Temperature-rise load curves. 


Figs. 3, 4 and 5. Data for these graphs came 
from tests on a Shell four-ball machine. 
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Fig. 6 The Faville- 
Levally lubricant test- 
ing machine which was 
was also used to deter- 
mine the characteristics 
of steels with different 


surface treatments. 


friction plotted against load. This shows that 
the frictional forces between the heat-treated 
balls are somewhat less than those between the 
polished balls for higher values of load. This 
was probably due to the combined effect of 
oxide and oil producing a film which was more 
efficient in reducing friction than oil alone. 

For the S.A.T.S.-treated balls the value of the 
coefficient of kinetic friction varied little 
throughout the test and was considerably lower 
in magnitude than for the balls which had been 
heat-treated only. 

In the case of the polished and heat-treated 
balls, for loads of 50 kg. and above, the value of 
the coefficient of friction was determined after 
incipient seizure had taken place and the lubri- 
cating film had been re-established giving a 
fairly constant coefficient of friction for the 
remainder of the run. 

The rise in temperature of the balls and 
lubricant during a 60 secs. run is proportional to 
the work done due to friction between the 
balls, and is therefore equivalent to the average 
frictional torque produced. 

Fig. 5, showing temperature rise against load 
shows that considerably less heat was generated, 
between the S.A.T.S.-treated balls than for the 
original or heat-treated balls. 

Thus it would appear from these results that 
the S.A.T.S. metallic-salts treatment improves 
wear/load characteristics, increases the load at 
which seizure takes place, and reduces the 
frictional resistance for the specific test conditions 
considered. 


SULFINUZ TREATMENT; TESTS ON 
THE FAVILLE-LEVALLY MACHINE 


At this stage in the investigations the authors 
were informed that the rights for operating the 
S.A.T.S. process in the United Kingdom had 


been taken over by a well-known organisation 
and marketed under the trade name “ Sulfinuz.” 


A small salt-bath was installed to operate the 
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process and all subsequent treatment was carried 
out in this bath. 

The purpose of the tests carried out on the 
Faville-Levally machine was to compare results 
with those obtained on the Shell four-ball 
machine and to obtain the wear/load and 
seizure/load characteristics on specific engineering 
steels after treatment in the Sulfinuz bath. In 
this machine the test specimens consist of two 
V-shaped bearing blocks and a pin which rotates 
between them. By means of an inching device 
the load exerted on the pins is progressively 
increased. Sets of V-blocks and pins to the 
following chemical composition were supplied 
with the machine and were used for the tests. 

Pin: C, 0-38 per cent.; Mn, 0-78 per cent.; 
Cr, 0-62 per cent.; Ni, 1-18 per cent.; Mo, nil; 
Si, 0-22 per cent.; 

V-block: C, 0-38 per cent.; Mn, 1-45 per 
cent.; Cr, 0-02 per cent; Ni, 0-03 per cent.; 
Mo, nil; Si, 0-02 per cent. 

Three groups of test pieces were treated in the 
sulphinisation bath for 1 hour, 14 hours, and for 
2 hours, respectively. Each group was divided 
into two, sets, one being tested dry, and one 
lubricated using a light mineral oil. Sets of 
test pieces in the untreated condition were 
tested under similar conditions. 

The Faville-Levally machine is _ illustrated 
in Fig. 6, above. A pin P is rotated between 
two V-shaped blocks B which are normally 
immersed in an oil cup R containing 55 c.c. of 
lubricant. The blocks are inserted in self-align- 
ing recesses in the short lever arms, or jaws of 
the load-applying mechanism. The pressure is 
applied through the loading mechanism M, W, 
and L which fits loosely over the bifurcated end 
of the long lever arm A. The ratchet wheel W 
is turned by hand until the loading mechanism 
takes hold, which is indicated by the registration 
of applied load on gauge L. Additional load 
is applied by engaging the load-applying arm C 
with ratchet wheel W. The eccentric motion 


TABLE I.—Loap Corrected FOR BLOCK-ANGLE VARIATION 























T. Maximum Corrected Maximum 
Treatment ‘ ee pon —; indicated | maximum torque, Remarks 
' s' load, Ib. load, Ib. !b.-in. 
‘ Deg. min. Deg. min. 
Untreated : Dry 95 45 47 524 500 477 21 Seized, considerable wear took place. 
Untreated Oil 95 45 | 47 524 | 1,200 | 1,144, 30 _| Seized, considerable wear took place. 
thour Bin Became red hot and started to extrude 
* Sulfinuz ” Dry 95 WO 47 45 2,500 2,389 90 through the block. 
No seizure. 
| hour — . a. - Maximum load for machir 
* Sulfinuz ; Oil % O 48 #O 4,500 4,282 77 No seizure occurred. 
14 hours z, ; : “haan den Th a oo Pin became red hot and st to extrude 
* Sulfinuz Dry 9% O 48 «20 2,250 2,141 79 | through the block. 
No seizure. s 
14 hours ~ | Maximum load for machi’ 
Sulfinuz” .. Oil | 96 30 48 #15 4,500 4,265 75 No seizure occurred. 
2hours | in became red hot and s to extrude 
Sulfinuz” .. Dry | 9S 40 47 SO 2,250 2,147 89 through the block. 
No seizure. 
2 hours » | . Maximum load for machi 
Sulfinuz” .. Oil 9 #«0 48 #0 4,500 4,282 75 | No seizure occurred. 











ENG! © ERING June 1, 1956 





Fig. 7 Test element of the Faville-Levally 
machine. 





Not Treated 
Run in Oil 





Treated | Hour 


Treated 1 Hour 
Run in Oil 





Treated 1% Hours 





observation and the true load obtained in each 
case. Final values are also given in Table I. 

Photographs of the various specimens after 
completion of their test run on the Faville- 
Levally machine are shown in Fig. 8. 


RESISTANCE TO SEIZURE OF 
TREATED SPECIMENS 


On completion of the torque/applied-load 
graphs for this series of tests, the following 
conclusions were deduced :— 


1. Test Pieces Run Dry (Fig. 9).—In propor- 
tion to the applied load the torque decreased 
slightly with length of Sulfinuz treatment for 
loads up to 1,830 lb. For loads greater than 
1,830 Ib., lower torque results in proportion to 
the applied load were obtained on the test pieces 
Sulfinuz treated for 14 hours. The untreated 
test pieces seized at a load of 477 Ib. No 
seizure of the Sulfinuz treated test pieces occurred. 

2. Test Pieces Run in a Light Mineral Oil 
(Fig. 10).—In proportion to the applied load, 
similar torque results were obtained for loads 
up to 2,000 Ib. For loads greater than 2,000 Ib., 
the lower torque results were obtained on the 
test pieces Sulfinuz treated for 14 hours. The 
untreated test pieces seiz- 
ed at a load of 1,144 lb. 
No seizure of the Sul- 
finuz treated test pieces 
occurred. 

These results show 
clearly the advantages to 
be derived from the sul- 
phinisation treatment in 
Not Treated terms of increased wear 

Son Dry resistance, lower running 
friction, and ability to 
cope with loads normally 
sufficient to cause in- 
cipient seizure. The best 
practical results appear 
to be derived from the 
14 hour treatment. 


PRACTICAL 
APPLICATIONS 


The authors are aware 
of a number of cases 
Run Dry where the use of sul- 
’ phide-treated steel com- 
ponents has greatly facili- 
tated the production of 
engineering units. A 
typical case was a gear 
pump which had been 
found extremely difficult 
to seal on the main drive 
shaft. The usual pro- 
cedure was to finish the 
rotating steel-to-steel 
face seal to a _ near 
Johannson block finish. 
Even this was no guaran- 


tee that the pumps would 

%: , 

Run in Oil ss = pass bench-running tests 
without seizure on being 
run up to their working 

‘i ille- i fter the test run. pressure. 
Fig. 8 Faville-Levally test pieces aft os tate Genie qeiitie 

of the \oad-applying arm C increases the applica- using a lower-grade surface finish a 

tion of the load one tooth at a time. The action treatment of the seals, to ee igr - — 

is similxr to that of a mechanically-operated the number of passes obtaine — “ = Anns 
nut cracker. The entire mechanism is free to The process has also been use = —— 
swing it its axis, this tendency to turn being ment of small tools, such as reamers, 

resiste 


a sylphon-operated gauge T which 
registe rque in Ib.-in. 
Ina ricant testing machines of the extreme- 


press pe there are usually variables which 
may | ice the test results. These must be 
stand: d in order to obtain reproducible 
result Vith the Faville-Levally machine 
these e block angle and the surface finish 
of the ng area of the V-blocks. 

- to check the block angle, all blocks 
used \ 


; rojected and measured on a tool-room 
Proje These values are quoted in Table I. 


The « ste test element is shown in Fig. 7. 
Th S corresponding to the angles of the 
Vario 


ks used were calculated for each load 


siderably increased life and retention of dimen- 
sional accuracy. 


NATURE OF THE SULPHIDE FILM 


It has been shown by microscopical examina- 
tion of Sulfinuz-treated steels that the sulphur- 
rich layer formed by the process penetrates to a 
depth of approximately one-thousandth of an 
inch, and is backed by a nitrogen-containing 
layer which varies considerably in depth accord- 
ing to the alloy content of the steel. In the case 
of mild steel the nitrogen-containing layer may 
penetrate to a depth of 0-08 in. as shown by the 
presence of “ nitride needles ” in the structure, 
whereas with a high-alloy steel such as S80 marten- 
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Sitic stainless steel the nitriding effect is more 
compact and is usually only 0-002-0-003 in. 
deep. A photomicrograph of this steel after 
Sulfinuz treatment (Fig. 11) shows clearly the 
two zones. 

Probably the real reason for the effectiveness 
of the Sulfinuz film lies in its dual nature, i.e., 
its naturally lubricated surface backed by a 
relatively hard-nitrided supporting layer. 

In thanking the directors of Electro-Hydraulics 
Limited for permission to publish this paper, we 
also wish to express our sincere appreciation of 
the co-operation and advice given to the authors 
at all stages of the work by Messrs. Fletcher 
Miller Limited. 

As regards the Sulfinuz process we are indebted 
to Imperial Chemical Industries, Heat-Treatment 
Department, Oldbury, for their advice on the 
operation and control of the process, and for the 
kindly interest they have shown in the progress of 
our experiments. 
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APPENDIX 1 
Mathematics of the Shell Four-Ball Machine 


The four balls in the apparatus are arranged 
in the form of an equilaterial tetrahedron so that 
the vertical load P produces an oblique force P, 
between the top ball and each of the three lower 
balls, as shown in Fig. 12. 

Since the angles in an equilateral tetrahedron 
are equal, the magnitudes of the forces may be 
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Fig. 9 Torque/applied-load curves for test pieces 
run dry on Faville-Levally machine. Seizure of 
untreated pieces occurred at a load of 477 Ib. 
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Fig. 10 Torque/applied-load curves for test 

pieces run in oil on Faville-Levally machine. 

Seizure of untreated pieces occurred at an applied 
load of 1,144 bb. 
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Dark Etching 
Nitrogen } 
Containing Layer 


Fig. 11 Photomicrograph X2800 of sulphide and nitrogen-containing layers of Sulfinuz-treated surface. 
The depth of the nitriding effect is of the order of 0-003 in. 


represented by dimensions of the tetrahedron, 
as shown in Fig. 13. Thus, if 
AB = DB = CB = DC = AD = AC P, 
then 
/x / 
V3 V3 
AM = BM = ~~ P,, OM=-— P,, 


and 
6 
BO Py. 
3 
The resultant vertical force due to the three 


balls is 3 BO — /6P, and is this equal to the 
applied load P. 





> 








(3229 ™) 


Fig. 12 Diagrammatic sketch of the four-ball test 

element, indicating the forces involved. The 

resultant deformation of the balls is found by using 
Hertz’s formula. 
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Fig. 13 Tetrahedron force diagram corresponding 


to the four-ball testing machine. 


Therefore 
> 
P, j= 
V6 
Static Deformation of Balls under Load 
For the purpose of this test, it was necessary 
to know the static indentation, expressed in terms 
of the diameter of the contact area, caused by 
deformation under load. This is known as the 
Hertz diameter. 
According to Hertz, the radius of the contact 
area between two spherical surfaces may be 
expressed as follows: 


3a (ki +k)RR: |, 
. Li a. *™ 


where a = radius of contact area, P, = applied 
compressive force, R, and R, = radii of the two 
spherical bodies, and k, and k, are constants 
involving Poisson’s ratio and Young’s modulus. 

When both spheres have the same elastic 
properties, as is the case with the four-ball 
machine, equation (2) may be expressed in the 
following form: 


P, R, Ry 
. SS - 3 
a 1-109 ft Bs Re (3) 


0-408 P. « 
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where T = the frictional torqu kg.-mm 
f = coefficient of friction, P = a load ™ 
kg., r = radius, and is the dist: rom the 
centre of the contact surfaces of | iderlyin 
balls to the axis of rotation, 3-67 p te 
Also 
T = FL kg.-mm. 
where F = force in kilograms exe d on the 
indicator spring and L = length inn. metres of 
the torque lever arm. 
Therefore = 
f V6 FL 
: 3Pr ° - @) 
0-222 FL 
Pp ; . (9) 
APPENDIX 2 


Mathematics of the Faville-Levally Machine 


The mechanics of the machine are shown in 
Fig. 14 and, together with the mathematical 
explanation given below, attention is drawn to 
the importance of standardisation of the V-block 
angles. 

Force is applied to the surfaces of the V-blocks 
by the long arm A (Fig. 6) through a lever where 
the resistance arm is situated between the fulcrum 
and the effort arm. 

The manufacturer supplies the machine with 
the load gauge calibrated to read directly in the 
total force on the bearing faces. This is 
(F, + Fs) when the block angle is 90 deg. 
Under these conditions, each Ib. of load applied 
to the spring in gauge L exerts a force of 
13-08 Ib. on the bearing faces and registers this 
force on the dial of the load gauge. This 
arrangement produces a load-gauge reading of 
13-08 lb. regardless of the magnitude of the 
block angle. Therefore, when the block angle 
varies, the total force on the block face will also 
vary, but the load gauge will remain constant 
and introduce an error into the measurements, 

Referring to Fig. 14, it can be seen that 


8-093 L 
0-875 

F, + F, = force on bearing faces 

G (gauge reading); 


F, = 9-249 L = force on pin; 








_: 0 4 F, F, F, 9-249 L 
where E is Young’s modulus. This assumes a —* F, 2F; F, + F; Go? 
value of 0-3 for Poisson’s ratio. ‘~ 

Since the balls in the four-ball machine contact ang 9:249 L 
at an angle to the vertical force, and since all sin @ 
—— RNS The SHS TN, SEEN OC) With 90 deg. block angles (@ = 45 deg.) and 
- eee, 5 becodients = 1M, 
P, R* P R® 
a: 1-109 ,/? , 1-109 3 —— —. 9-249 x 1 9-249 
7 oe 13-08 Ib. 
= 28 V6E2R sin 45 deg. 0-707! 
: . (4) ane 
sa SD If F, + F; = applied load (on bearing faces), 
If E is given the value 2-10 = 10° kg. per sq. 
cm., and R is 0-635 cm.: 3 F; Sie Fi . 
then sin @ ~ : ; 
we F,+F, applied load 
a = 4°38 x 10°° ~~ P centimetres (5) FE 
so that the diameter of the contact area, d, so that applied load as - 
(= 2a), becomes: sin 
ea a ofl — and 
d;, = 8°76 x 10-* 4/P millimetres. (6) . 
9-249 L 
Coefficient of Friction J Ege —-'_ and F, - 0:7071G. 
iat sin45 deg. 00-7071 
The frictional torque exerted on the lower balls 
may be expressed as follows: Then, for blocks of any magnitude 
ea oe 0:-7071 G 
T =f x —rkg-mm. « & ¢ ; P 
/6 the applied load sin 0 
\*----- -------- 8:093----------------- eis 
< 0-875 > j 
Fig. 14 Diagrammatic ¢ 
Y 
arrangement of the Lae . 1 ring Load 
Faville-Levally machine, 
illustrating the mechanics 
involved. (3229%) NER 
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RITISH ELECTRICAL 
The eig! jritish Electrical Power Convention 
opened : »rquay on Wednesday, May 23, and 
closed or. ‘uesday, May 29, the president being 


Sir John |’ !ton. For the first time the example 
of the Bri sh Association was followed and the 
meeting ».s divided into two parts by a week- 
end, a precedent which we are glad to learn is 
not to be :epeated next year. The 38 organisa- 
tions which form the constituent membership 
of the Convention were all represented, and the 
official attendance numbered over two thousand. 

The theme of the Convention this year was 
*“ Electricity and Transport,” a subject which was 
dealt with in nine papers covering the various 
aspects of railway electrification and also road 
vehicles. In addition, there was one paper 
on “ The Electric House.” 

As on previous occasions, a feature of the 
Convention was an exhibition of technical and 
domestic appliances which covered an area of 
some 34,000 sq. ft. on the Torre Abbey Meadows, 
and in which about 90 firms participated. 


PRESIDENTIAL ADDRESS 


It was particularly apposite, said the President, 
that the subject of this year’s Convention should 
be “ Electricity and Transport,” as the adoption 
of the single phase 50 cycle system by the British 
Transport Commission would present certain 
problems to the power supply engineer. The 
industry, too, was a partner in the imaginative 
plan of electrification which would, it was to be 
hoped, rehabilitate the country’s railway system. 

It was estimated that the new proposals would 

lead to an increase in the annual consumption of 
the British Transport Commission of 1,500 
million kilowatt-hours, which would be a useful 
contribution to the national output, particularly 
as most of it would occur at night. Nevertheless, 
this first instalment was unlikely to have any 
material effect on the national load curve, since 
by 1960 the consumption for traction purposes 
would not be more than 34 per cent. of the total 
a not likely to be more than 24 per cent. 
in : 
_ On the other hand, the present consumption 
for domestic space heating was 6,500 million kWh. 
per annum, for cookers 4,550 million kWh., 
for domestic water heating, 2,500 million kWh.., 
for television 990 million kWh. and for radio 
510 million kWh. These figures were not given 
to detract from the benefits which must flow from 
the railway plan, but to show that the electrical 
industry could without difficulty give every 
assistance to transport when it was decided to 
extend the present plan for electrification. 

A recurring electrical problem was the 
restriction of capital investment placed primarily 
on the Central Electricity Authority, but which 
reflected on the whole economy of the industry. 
For 1956-57, the “ normal ” programme of the 
Authority and the Area Boards had been 
reduced from £213 to £195 million. The result 
must be a falling off of 500 MW in the plant 
commissioned in 1958-59, and a partial disorgan- 
‘sation o! manufacturing production generally. 


The effec’ on the distribution programme of the 
Area Boards must also be serious. In fact, the 
result world be that the day when the Central 
Electricit. Authority could meet all demands 
without ‘oad shedding or voltage reduction 
would ho. to be postponed, and it would become 
more di! ult to perform its other functions as a 
Servicin lustry, 
LECTRICITY IN RAIL 
TRANSPORTATION 
mm cing in the Pavilion on Friday 
Rail 7 ay 25, papers on “ Electricity in 
yo ortation,” by Mr. S. B. Warder, 
“pres ectricity Supply and the Railway 
Nodd; Messrs. F. J. Lane and W. B. 
Mr’ cre presented for discussion. 
rncad “r introduced his paper by recording 


id been the infiltration into the 


_ECTRICITY AND TRANSPORT 


POWER CONVENTION 


railways of the art of the electrical engineer, 
especially in this country. The impact of various 
developments was also described as well as the 
part they had played in the merging of the best 
features of the alternating and direct-current 
systems into the new form of electric traction 
which had now been adopted as standard on 
British Railways. 

During 1953 the electricity consumption of 
the British Transport Commission amounted to 
some 2,210 million kilowatt-hours, of which 
1,666 million kitowatt-hours were for traction 
purposes. The Commission should for many 
years be contributing blocks of load to the 
Authority, which should be attractive, owing to 
the fact that a large proportion should occur 
outside normal peak hours. The present pro- 
posed extensions of electric traction, amounting 
to 1,430 miles, would increase the annual con- 
sumption by 1,488 million kilowatt-hours, making 
a total of 3,697 million kilowatt-hours to which 
must be added the increasing demand due to 
the modernisation of installations. 


A CASE FOR ADOPTION 


Turning to the new system of electrification, 
Mr. Warder said that the case for the adoption 
of the 25 kV, SOcycle system was clearly 
established under the headings of power supply, 
overhead equipment and motive power. Finan- 
cially, too, it was superior, both as regards first 
and running cost. 

The report issued by the British Transport 
Commission in 1951 pointed out that the 
traffic density which would justify electrification 
lay between three and four million trailing ton- 
miles per annum per mile of single track; and it 
was estimated that this density existed, or was 
exceeded, on 5,500 miles out of a total of 18,000 
route miles. It was therefore reasonable to 
forecast an ultimate prospective economy of 
£100 million by adopting the alternating-current 
system, assuming that 75 per cent. of the further 
economies that seemed potentially possible were 
realised on the single track mileage on which the 
traffic density exceeded three million ton-miles 
in 1949. 

Intimate knowledge was, however, needed 
before it could be said that a system which was 
good for one country was good for another. 
If the railways of a country were already elec- 
trified a change of system would hardly be 
justified. On the other hand, it was not without 
significance that railways where there had been 
little or no electrification had opted for the 
50 cycle system during the past two or three 
years, Turkey and Portugal being cases in point. 


A GAIN FOR INDUSTRY 


As the 50 cycle system was comparatively 
young, considerable development and simplifi- 
cation of it should be possible, and both British 
Railways and the electrical manufacturing 
industry should stand to gain from the closest 
collaboration in these fields. The manufacturers 
had welcomed the decision to adopt the alternat- 
nating-current system and had agreed to inter- 
change ideas both with the Commission and with 
each other. They would endeavour to achieve 
as much standardisation as practicable and would 
accelerate developments and have prototypes 
ready as quickly as possible. There was thus a 
unique opportunity to avoid wasteful competi- 
tion and duplication of effort. 


SINGLE-PHASE RAILWAY LOAD 


In their paper on “ Electricity Supply and the 
Railway Load,” Messrs. F. J. Lane and W. B. 
Noddings said that where there was a substantial 
high-voltage grid system the cost of providing 
25 kV supplies from the point of the tee-off to 
the railway track switchboard was £13 per kVA 
of firm capacity, compared with £18 per kVA 
for providing supplies at the direct-current bus- 
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bars of track substations. As in the latter 
case it also would be necessary to provide for 
more points of supply, the total cost of the direct- 
current system would be nearly three times that of 
alternating current. 

The main effect on the public electricity system 
of supplying large single-phase loads was to cause 
unbalanced voltages at the points of supply, 
thus affecting the voltage to other consumers and 
restricting the capacity of the network. The 
degree of out-of-balance depended on the point 
on the system at which supplies were taken, 
and the lower the short-circuit level the greater 
the effect, the coefficient of asymmetry being 
about the ratio of single phase load to short- 
circuit power. In the opinion of French engi- 
neers this coefficient should not exceed 5 per cent. 
It could be relieved by the use of Scott-connected 
transformers or by single-phase transformers 
connected between alternative phases throughout 
the railway system. The latter was the better 
arrangement since the single-phase loads would 
tend to balance each other. The effect of 
unbalanced load on generators was not likely 
to be serious. 

The interest of the electricity supply authorities 
in the choice of locomotives lay in the power 
factor and the effective harmonics generated. 
Higher power factors would be obtained with 
the direct-current drive, and it was thus to be 
preferred. The effect on the system of harmonics 
generated by single-phase rectification differed 
little from those generated by three-phase 
rectification, provided the third harmonic was 
suppressed. Moreover, the effect was related 
to the coefficient of asymmetry at the point of 
supply, and interference would therefore be less 
with supplies taken direct from the 132 kV 
system. 


FUTURE PROSPECTS 


As regards the magnitude of the future railway 
load the consumption of existing systems was 
not a suitable basis of estimation. An average 
consumption of 60 watt-hours per trailing ton 
mile had been suggested, amounting to 3,300 to 
3,600 million kWh per year if the electrification 
envisaged in the Cock report were carried out. 
At 50 per cent. load factor the maximum demand 
would be between 750 and 820 MW. The 
British Transport Commission estimated that 
their proposals would call for a total demand of 
320 MW at 53 per cent. load factor, but individual 
parts of the scheme were estimated to have load 
factors as high as 70 per cent. 

The additional maximum demand to be 
expected from the railway load was therefore 
small compared both with the present demand 
and with the expected general growth. On 
the other hand, while the diversity between the 
present largely suburban traction load and the 
general system load was small, main-line electrifi- 
cation offered the prospect of higher figures and a 
welcome improvement in the system load factor. 

As spread over 10 years the annual increase 
in the railway load would only be 32 MW com- 
pared with the present annual increase in the 
general load of 1,000 MW, it was clear that there 
would be no embarrassment to the public system 
if the Railway Plan were to be considerably 
expanded. The question therefore was to what 
extent the half-way house policy of partial 
electrification and partial “* Dieselisation,” fol- 
lowed by further electrification, should be applied, 
having regard to the rapid developments which 
had taken place since the Plan was formulated. 
The economics of the high-voltage alternating- 
current system had been recognised and it might 
well be that practical experience would lead to 
more comprehensive electrification than had so 
far been contemplated. 


ELECTRIC LOCOMOTIVE DESIGN 


At the meeting on Friday afternoon the papers 
considered were “ Electricity in Locomotives ” 
by Mr. C. M. Cock; “ Electric Multiple Unit 
Trains and Equipment,” by Mr. F. A. Manley; 
and “ Electric Signalling Systems for Rail and 
Road Transport,” by Mr. D. G. Shipp. 

In his paper Mr. Cock gave a detailed review 
of the mechanical design and electrical equip- 
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ment of main line electric and thermo-electric 
locomotives, the use of which was extending on 
the railways of the world. In his opinion there 
was little prospect of major improvements in the 
reciprocating steam locomotive. It was true it 
was steady, reliable and cheaper, but modern 
alternatives were even more reliable and could 
be much more economical in suitable conditions. 
The electric locomotive was the most powerful 
and efficient of all types; and was also the easiest 
to maintain. 

Where electrification could not be justified the 
Diesel locomotive was rapidly supplanting steam, 
and more recently the gas turbine had entered 
the traction field. Reference was made to the 
economics of both these types of locomotive. 
In all three forms of motive power—electric, 
Diesel and gas turbine—there was ample scope 
for further development and improvement and, 
depending on the merits of the case, each in 
future would find increasing application on the 
world’s railways. 


MULTIPLE-UNIT OPERATION 


In his paper on “ Electric Multiple Unit 
Trains and Equipment * Mr. F. A. Manley gave 
a review of current practice in which he pointed 
out that this type of rolling stock provided the 
advantages of high acceleration, maximum pas- 
senger capacity and ready adjustment to varying 
traffic demands. A combination of high ac- 
celeration and high maximum running speed 
would be obtained with the new trains on the 
Liverpool Street-Southend line where a maximum 
of 68 m.p.h. and an average of 41-5 m.p.h., 
including 30 seconds at each station stop, would 
be reached. 

It was the general British practice for the motors 
to be mounted on the bogies with half their 
weight resting directly on the driven axles and 
driving through spur gearing. In the United 
States and Canada, on the other hand, some use 
was being made of relatively low power high speed 
motors which drove the road wheel axle through 
cardan shafts and right angle gearing. While at 
present the standard practice was to design the 
motor windings for a peak operating temperature 
of 145 deg. C., the mean service temperature 
being about 110 deg. C., developments in insula- 
tion techniques might result in higher tempera- 
tures being used in future. 

Successful endeavours were being made to 
reduce the size and weight of the motors. For 
instance, the weight of the motors for the new 
Euston-Watford stock of the London Midland 
Region would be only 4,840 Ib. including gear 
and gear case, compared with the 7,840 Ib. on 
the 1926 stock. Operation would, however, be 
on the same service and to the same schedule. 
Development was also taking place in the design 
of the shoe type of collector so as to give a 
longer life without increased wear on the con- 
ductor rail and to permit train operation at 
higher speeds. 

Dealing with control systems, Mr. Manley 
pointed out that when alternating-current motor 
cars were equipped with direct-current motors 
supplied through rectifiers, control could be by 
voltage variation through transformer tappings, 
or by direct-current control equipment working 
off a constant rectifier voltage, or by a combina- 
tion of the two methods. This type of equipment 
was, however, in the experimental stage and 
no general practice had as yet emerged. 


ELECTRIC SIGNALLING 


Dealing with electric signalling at the same 
meeting Mr. D. C. Shipp pointed out that the 
greater part of British railways were still sig- 
nalled on the manual block system, with tele- 
graph communication between signal boxes. 
Electric interlocking had, however, been intro- 
duced between the block telegraph instruments 
and the signalling apparatus as a safeguard 
against forgetfulness and misunderstanding. The 
modern method was to use a continuously track- 
circuited block which permitted the train to 
protect itself, eliminated the delay of block tele- 
graph communications and provided security 
independently of the signalman’s vigilance. 


Electrically-operated points and signals also 
reduced manual effort as well as the number of 
signal boxes. 

Ultimate safety, however, depended on the 
observance of signals by the driver, and the 
author therefore suggested that a system of 
automatic train control might in certain cir- 
cumstances be provided as a final safeguard 
against non-observance of signals. While im- 
proved safety and economy in working justified 
the introduction of track-circuit block working 
and colour-light signals, centralised traffic con- 
trol systems, which were not at present used in 
this country, would permit an even wider adop- 
tion of this principle. 


ELECTRIFICATION IN THE 
COMMONWEALTH 


The first paper to be considered at the meeting 
in the Pavilion on Saturday morning was on 
* Railway Electrification in the Commonwealth,” 
in which Messrs. E. L. E. Wheatcroft and H. H. C. 
Barton recorded that up to 1939, some 1,160 
route miles of railway had been electrified in 
Australia, India, South Africa and New Zealand; 
while since the war some 580 miles had been 
converted or were being converted. 

With the exception of the St. Cleir Tunnel 
and the Toronto Subway all electric railways 
in the Commonwealth were equipped on the 
direct-current overhead system for voltages 
between 1,500 volts and 3,000 volts. It was 
unlikely that the low-frequency alternating-current 
system would be adopted for any future electri- 
fication, but the relative advantages of the 
direct-current system and the standard-frequency 
system would have to be considered and technical 
particulars relating to them were outlined and 
compared in the paper. 

An examination of the costs of electrification 
and “ Dieselisation ’ showed that high traffic 
density favoured the former. ‘ Dieselisation ” 
could, however, be adopted as a preliminary 
stage on many main-line electrifications since the 
locomotives could generally be subsequently 
transferred to other sections. Since electri- 
fication there had been an increase in the traffic 
of 340 per cent. in 14 years at Bombay; of 50 
per cent. in three years at Cape Town and 
Witwatersrand; and of 200 per cent. in 10 years 
at Wellington (New Zealand). 


FUTURE PROSPECTS 


Discussing the prospects of further railway 
electrification in the Commonwealth, progress 
in Australia said the authors, would depend on 
the relationship between the costs of coal, 
electric power and imported oil, until locally 
produced oil became available in quantity.. In 
Canada, on the other hand, oil was a major 
resource and it was unlikely that main-line 
electrification could be justified in preference to 
Diesel traction. In East Africa an investigation 
had been made into the economics of electric 
and Diesel working over the heavily-graded 
main line between Mombasa and Nakuru. This 
revealed that at the present cost of oil and 
electricity Diesel operation would be the cheaper. 

In India, which was a coal and not as yet an 
oil producing country, electrification was likely 
to replace steam traction on the main lines. 
The extension of some existing electrically 
operated routes was planned and also the con- 
version of the main line between Calcutta and 
Moghal Sarai. The prospects for railway 
electrification in New Zealand seemed good in 
the long run, but in Nigeria investigation showed 
that “ Dieselisation *’ would be more economic 
than electrification in the Lagos-Ibadan and 
Port Harcourt-Enugu sections. The increased 
traffic on the latter section had rendered re-exam- 
ination of the question necessary and this was 
being undertaken by the authors. 

The completion of the Kariba hydro-electric 
project in Northern Rhodesia would undoubtedly 
have a bearing on railway electrification in that 
country. It was already proposed to operate 
the Sinoia-Kafue direct route electrically on 
account of the severe gradients across the 
Zambesi valley. Other sections of line, now 
steam operated, were also being considered for 
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electrification. South Africa, lik ia, was a 
coal and not an oil-producing , and it 
was likely that substantial exten: would be 
made to the already extensive ele. =. system 


PASSENGER ROAD VEii “ES 


At a meeting which was held » the Town 
Hall on Monday afternoon, pape: were pre- 
sented on “ Passenger Electric Rox’ Vehicles” 
by Mr. S. H. Cansdale, and on “ Be:ory Electric 
Vehicles * by Mr. V. W. Dale, on half of the 
Electric Vehicle Association of Gre’ Britain, 

Mr. Cansdale pointed out that the problem of 
traffic congestion on roads was becoming 
increasingly acute all over the world, while 
associated with it was the air pollution which 
occurred owing to the rise in the number of 
internal combustion engined vehicles and the 
reduction in the speed of traffic on city streets, 
This being so, the claims of electrically driven 
vehicles must be re-examined, the present general 
policy in this country of using Diesel buses for 
all purposes being contrary to tendencies both 
on the Continent and in the United States, 

Although out of favour in Great Britain the 
tramcar was still extensively used elsewhere. 
In its modern form it was fast, quiet, comfortable 
and economical and could carry heavy traffic 
with much less road congestion than buses. It 
could also be used on inter-urban routes where 
private rights of way permitted it to run as a 
light railway. 

For traffic which was not heavy enough to 
justify the expense of rails as well as overhead 
equipment, the trolley bus had many advantages 
over the motor bus. Its smooth, but rapid, 
acceleration and its quiet and fumeless operation 
made it an ideal vehicle for city traffic of minimum 
density. In its various forms it was a favourite 
with the travelling public. 

A new form of electric vehicle, the gyrobus, 
had recently been tried out on a small scale. 
It offered interesting possibilities for special 
applications, but was unlikely to have as wide a 
field as trolley buses and trams. 

The need to reconsider the claims of electric 
traction for road vehicles was in Mr. Cansdale’s 
opinion obvious, owing to rising costs and a 
probable shortage of oil. Against this could 
be put the comparatively stable cost of electric 
power and the promise of an ample supply in 
the future from nuclear power stations. 


BATTERY VEHICLES 

In the paper presented by Mr. V. W. Dale on 
electric vehicles, but of which Messrs. H. W. 
Heyman, P. Rochs and H. R. Simpson were the 
authors, attention was drawn to the effect of 
delivery costs on the cost of living. Electric 
battery vehicles were valuable for short hauls, 
and frequent-stop delivery service, as was shown 
by the fact that between 1947 and 1954 the 
number in use had been doubled and that they 
were employed by more than 30 different trades. 

Owing to their rapid acceleration between 
stops they could operate at a higher average 
speed over a delivery route than any other type 
of vehicle. Increased speed of delivery was also 
assisted by such features as low deck height 
which facilitated loading, unloading, entry and 
exit, and there were no delays in starting. = 
could be successfully employed in hilly districts, 
were silent, clean and efficient in operation 
were not difficult to start in winter. Those at 
present in use represented a saving o! 19 = 
gallons of petrol per annum and their develop- 
ment would tend further to reduce imports. 

As regards electricity consump‘on or 
165 million kilowatt-hours were used in 1934, 
practically all of which was taken ‘or eyes! 
charging during off-peak hours, so that 1 
development would create a conside': le increase 


in the off-peak load and improve | diversity 
factor. . 
The electric battery truck was  ? — 
extensive application for internal «sport is 
factories as well as for shunting In pag 
and at power stations, and for hau in omic 
and quarries. In future, battery © vn “ 


rail cars might be used for shutt! 
branch lines. 
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end of Loch Tummel, whence it is discharged 
into the loch and mingles with the flow from 
Tummel Bridge station to increase the output of 
Clunie. 
_ The dam, which is shown under construction 
in Fig. 2 and for which the main contractors were 
A. M. Carmichael, Limited, consists of a number 
of buttresses, which are statically independent 
of each other. The upstream face of each 
buttress is of diamond shape, the object 
being to concentrate the hydraulic thrust into a 
comparatively small thickness of the web and 
at the same time to avoid tensile forces in the 
head. The sloping upstream face also enables 
the line of resultant thrust to be kept within the 
permissible limits of the base of the buttress 
with the maximum economy of material. The 
dam is 130 ft. high and the buttress portion 
1,120 ft. long, while there is a further 180 ft. 
of solid gravity sections at each end. The 
amount of concrete required will, it is estimated, 
be about 175,000 cub. yards, which is 35,000 
cub. yards less than would have been needed 
for a normal gravity dam. It will, moreover, be 
cheaper in spite of the higher cost of skilled 
labour required for the shuttering. 

A draw-off culvert 6 ft. in diameter with a 
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The Errochty power station, the first set in which 
has recently been commissioned, forms part of the 
Tummel-Garry scheme of the North of Scotland 
Hydro-Electric Board and is of interest in that 
it will be automatically operated from a Group 
Control Centre near Loch Faskally. 

The main features of the scheme, as originally 
planned, have already been dealt with in ENGI- 
NEERING,* but it may be recalled that it was 
designed to utilise the resources of a catchment 
area of 706 sq. miles, mostly in the Grampian 
Mountains where the annual rainfall varies from 
120 in. in the uplands to 35 in. in the valleys. The 
run-off was to be collected in a number of water 
courses, all of which are tributaries of the River 
Tay. The head waters of the River Spey were 
also to be utilised. 

The scheme was also designed to generate 
electricity in six power stations, of which those 
at Rannoch (48 MW) and Tummel Bridge (34 MW) 
were built before the war and those at Clunie 
(61-2 \W), Pitlochry (15 MW )and Gaur (6-4MW) 
since 1945. The Errochty power station, which 


is described in detail below, is now in course of 
construction and will have an eventual capacity of 
5 MW. The combined annual output of these 
Statio) ll, it is estimated, be about 600 million 
kWh 

Con has also recently been given to the 
erect f two further stations, which will add 
abou 7 million kWh to the above total. 
One se will be erected at the outlet of the 
exist innel from Loch Garry to Loch Ericht 
and ther on the Allt Cuaich, a tributary of 
the R Truim, near Dalwhinnie. A number of 
strea '! also be diverted into Loch Ericht and 
Loch hty, thus enabling a further 10 million 
kW generated annually and the existing 
aque om Dunalastair reservoir to Tummel 
Brid er Station will be enlarged, thus increas- 
ing pacity, and outputs of the Tummel 
Bric inie and Pitlochry stations. 

7 ilting engineers for the civil engineering 
work ‘ted with this scheme are Sir Alexander 
*¢ 
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Fig. 1 Map of the Tummel-Garry scheme of the North of Scotland Hydro-Electric Board, showing 
the position of the Errochty power station. 


AUTOMATICALLY CONTROLLED 
HYDRO-ELECTRIC PLANT 
MODERN EQUIPMENT AT ERROCHTY POWER STATION 





and sill at the toe of the dam, which acts as a 
stilling pool. There is also an outlet for the 
compensation water. 

The dam is founded on mica schist the excava- 
tion of which was complicated by the presence 
in the left bank of the glen of thin seams of 
hard silt, which were much cracked and fissured. 
This material was therefore jetted out where 
necessary and the seams filled with cement 
grout. The test pits that had been sunk in 
five places to check the disposition of the clay 
were also filled with concrete. The cut-off 
trench is close to the upstream face where holes 
were drilled to depths up to 120 ft. and filled 
with grouting by the Cementation Company, 
Limited, at pressures up to 190 Ib. per square 
inch. During construction the river was diverted 
over the footings of one of the non-spillway 
buttresses and, at a later stage, through the 
central draw-off culvert of the dam to allow 
the last buttress to be completed. 

A turbine driven induction generator with an 
output of 730 h.p. at 434 r.p.m. is installed 
} mile downstream from the dam to make use 
of the compensation water. From it supplies 
are given to the dam through a pole-mounted 
transformer for lighting, heating and certain 
controls and to the intake for operating the 
gates and trash rack. Both transformers are 
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Gibb and Partners, while Messrs. Merz and 
McLellan are acting in the same capcaity for the 
mechanical and electrical equipment. 


DAM DESIGN AND CONSTRUCTION 


The catchment area of the Errochty portion 
of the scheme is shown in Fig. 1. It covers 
86 square miles in which the average annual 
rainfall is 55 in. Water is collected from the 
River Errochty in a reservoir formed by building 
a dam across the glen of the same name as well as 
through a tunnel 12 miles long from the upper 
reaches of the Rivers Bruar and Garry and some 
of their tributaries. It then flows through a 
6 mile tunnel to the power station at the western 





Fig. 2 Diamond-headed buttress dam in course of erection in Glen Errochty to form the reservoir 
supplying the station. 









































also connected to the Tummel-Spey Valley 33 kV 
line. 

The concrete aggregate consists of schist 
drawn from the Garry-Errochty tunnel, while 
the sand comes from a pit at Newtonmore and 
the cement by road. The graded aggregates are 
brought to the dam site by a dumper and stored 
in 1,000 ton silos. They are taken thence by a 
belt conveyor to two 2 cub. yard concrete mixers, 
which discharge into 3 cub. yard skips. These 
skips are carried by two 74 ton cableways across 
the site or by lorries and derricks to the left 
bank. 

The concrete in the webs of the buttresses is 
being placed about two lifts in advance of that 
of the heads to facilitate the manipulation of the 
shuttering. This shuttering is a steel panel with 
soldiers and bolts to give the usual climbing 
arrangement and is raised by light-alloy shear- 
legs on each buttress. 

The principal aqueduct, which brings water 
from the River Bruar to the reservoir, inter- 
cepting a number of streams on the way, is 
12 miles long and consists of partly lined tunnels. 
The inlet to it is over a weir comprising a small 
gravity dam, which is built in a V-shape, so as to 
increase its capacity for dealing with flood water. 


INTAKE ARRANGEMENTS 


The intake to the main tunnel from the reser- 
voir to the power station is through a trash 
screen and guard and control gates, which are 
housed in a reinforced concrete tower and were 
manufactured by Glenfield and Kennedy, 
Limited. The tunnel itself is of horse-shoe 
section with an equivalent diameter of 15 ft. 6 in. 
and is lined with concrete. At a distance of 
29,000 ft. from the intake is a surge shaft 600 ft. 
deep, to construct which two pilot stopes were 
driven. To avoid the difficulties of driving a 
vertical shaft these stopes were inclined at 
60 deg. and spiralled in four successive legs just 
inside the line of the circumference of the finished 
shaft. Enlargement to full size was then effected 
from the lower tunnel and the vertical shaft was 
concreted with climbing shutters. 

The circular pressure tunnel, which extends 
from the base of the surge shaft to the trifurca- 
tion before the power station is 15 ft. in dia- 
meter and has a 15 in. concrete lining, which 
was first grouted at low pressure to fill the voids 
in the crown and then in stages radially at pres- 
sures up to 375 lb. per square inch. The 
trifurcation at the lower end of this tunnel is of 
reinforced concrete with steel nosing pieces 
from which a steel-lined section constructed by 
P. and W. McLellan, leads to three pipes of 
7 ft. 8 in. in diameter, which vary in thickness 
from 4 in. to 1{ in. These pipes are entirely 
buried right up to the turbine inlet valves. 


TURBINE DESIGN 
Che Errochty power station, which is built 
near the western end of Loch Tummel, will 


a 
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eventually contain three sets each consisting of a 
35,000 h.p. Francis turbine and a vertical shaft 
alternator generating three-phase current at 
11 kV when running at 428 r.p.m., the safe over- 
speed being 810 r.p.m. A cross-section of this 
plant is shown in Fig. 3, while a view in the main 
hall is given in Fig. 4. 

The turbines, which operate under a net head 
ranging from 492 to 575 ft., were designed by 
Boving and Company, Limited, and were manu- 
factured by John Brown and Company (Clyde- 
bank), Limited. They are in the main of stan- 
dard design. The runner is a one-piece steel 
casting with a nominal diameter of 6 ft. and is 
solidly coupled to the shaft, which is guided at 
its lower end by a sleeve bearing. The water 
flow through the runner is controlled by moving 
guide vanes, which are connected by levers and 
links to a regulating ring. The movements of 
this ring are dictated by the main servo motor, 
which is controlled by the turbine governor. 

Water is admitted to each set through a 
rotary valve, 5 ft. 6 in. in diameter, with which a 
by-pass sluice valve is associated. Both valves 
are hydraulically operated and are controlled 
by a combined by-pass operating valve and 
pilot valve. Limit switches for interlocking 
and indicating purposes are fitted at each end 
of the main valve travel. An automatic relief 
valve, which opens when the main servo motor 
closes and then closes at a controlled rate so as 
to prevent an excessive rise of pressure in the pipe 
line, is also fitted. These valves were manu- 
factured by Glenfield and Kennedy, Limited, 
Kilmarnock, Ayrshire. 





Fig. 4 Main hall of the power station showing 
the exciters of the three 25 MW alternators. 
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GOVERNING SYSTE 


The turbine governing system < s of an 
actuator in the head of which 


I 
governor is mounted. This pendu a 
by a synchronous motor which is s ed from 
a permanent magnet generator cou | to the 
exciter shaft of the alternator. inges in 
turbine speed cause corresponding »vements 
in the pendulum, which are transm: od by an 
auxiliary servomotor in the base of '\ actuator 
base to a valve which controls the ac nission of 
oil to the main servo motor piston anc thus pro- 
duces the required movement of the euide vane 


regulating ring. 

Speeder gear for controlling the speed of the 
turbine when synchronising, which can be 
adjusted manually or electrically, is mounted on 
the actuator. A load limiter is also provided, 
and this varies the amount by which the main 
servo motor, and therefore the guide vanes of 
the turbine, can open. 

Governor oil is supplied by an electrically. 
driven pump, which delivers into a receiver. 
The upper part of this receiver is filled with 
compressed air, the volume of which is auto- 
matically maintained constant by an oil-operated 
compressor, so that rapid governor movement 
is ensured. An auxiliary oil pump driven by a 
Pelton wheel is automatically started if the 
pressure should fall. There is also a standby 
compressor, driven by a Pelton wheel, which is 
used for changing the receiver when no external 
supply is available. 


ALTERNATORS 


The stator frames of the alternators, which 
were manufactured by the General Electric 
Company, Limited, one being shown in Witton 
works in Fig. 5, are octagonal in shape and were 
fabricated in two halves, which are bolted and 
dowelled together. The segmental core stamp- 
ings are secured by dovetailed keys, which are 
bolted to longitudinal ribs inside the frame. 
The windings are of the two layer diamond 
type, the connections being brought out through 
an insulating plate near the bottom of the frame. 
Mica and micanite are used as insulation, while 
the end windings are protected by aluminium 
guards, which assist in guiding the cooling air 
through the machine. : 

The rotor shaft and couplings were forged in 
one piece, while the bodies, comprising two 
forged steel rims, were shrunk and keyed to a 
cast-steel spider which in turn was keyed to the 
shaft. The laminated poles are dovetailed into 
the body and secured by taper keys. The rotor 
is supported in the top bracket of the machine by 
a combined thrust and guide bearing of the 
Michell type, which is designed to carry a total 
load of 180 tons. This bearing is insulated from 
the supporting structure in order to eliminate 





Fig. 5 The stator of one of the Err y alter- 
nators. 
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circulating currents in the rotor shaft. As pre- 
viously mentioned, the bottom buide bearing is 
of the sleeve type. 


MAIN AND PILOT EXCITERS 


The armatures of the main and pilot exciters 
are mounted on a shaft which also carries the 
cupro-nickel alternator slip rings and is solidly 
coupled to the alternator shaft. The main 
exciter is separately excited, while the compound- 
current pilot exciter is provided with a shunt 
field regulator for the initial adjustment of the 
field current. The permanent-magnet alternator 
for supplying power to the turbine governor 
motors is flexibly coupled to the exciter shaft, 
the speed-limiting device and tachometer being 
mounted above it. Since the exciters are en- 
closed, bulkhead lighting fittings are provided to 
illuminate the interior of the housings containing 
the commutators, slip rings and brush gear, so 
that they can be observed through inspection 
windows. Access to the brush gear for mainten- 
ance purposes is obtainable from a raised plat- 
form through hinged doors. 

COOLING SYSTEM 

The alternator cooling system consists of a 
closed circuit through which air from the machine 
pit is forced by two centrifugal fans, one at each 
end of the rotor, and is returned to the pit 
through a cooler. This cooler, which was manu- 
facture’ by the Premier Cooler and Engineering 
Company, Limited, comprises eight self-con- 
tained sections which are mounted round the 


Shell of the machine. Six of these sections have 
a capacity of 7,260 cub. ft. of air per minute 
and the other two a capacity of 8,220 cub. ft. 
per minute. Any seven units are capable of 
dissipa the full-load losses. The six smaller 
sectior © fitted with dampers to permit air to 
be by- ed into the station for warming pur- 
Poses coolers are supplied with water 
from ‘ail race by two vertical centrifugal 
Pump ch are driven by 20 h.p. squirrel-cage 
moto} Vith a water inlet temperature of 
18 des ind a rate of flow of 616 gallons per 
minut temperature of 60,000 cub. ft. of air 
per I can be reduced from 50 deg. to 
4] de The arrangement of these coolers 
= t in Fig. 6, which shows one of the 
a 7 n the test bed at the Witton works. 

wae nator guide and thrust bearings are 
won . a pressure of 100 lb. per square inch 
ya S pump with a capacity of 78 gallons 
Ther which is driven by an 11 h.p. motor. 


0 a stand-by pump, the motor of 


Fig. 6 One of the 
25 MW alternators on 
the test bed at Witton, 


showing the  arrange- 


ment of the coolers. 


which is supplied from an independent source. 
This comes into action automatically if the rate 
of oil flow falls below a pre-set value. The oil 
circuit includes an Auto-Kleen strainer and a 
Serck oil cooler, which is capable of dissipating 
18,000 B.Th.U. per minute. 


BRAKING AND JACKING EQUIPMENT 

The braking and jacking equipment with 
which each set is to be provided was constructed 
by Jones, Tate and Company, Limited. It is 
illustrated in Fig. 7, and comprises six equally 
spaced rams acting upon a brake ring secured to 
the base of the rotor. The top of each ram 
forms a flat plate which carries a heavy brake 
lining. The rams are forced upward by oil at 
a pressure of 100 lb. per square inch, thus pro- 
viding a retarding torque capable of stopping 
the rotor in about 24 min. The brakes cannot 
be applied until the rotor speed is less than 
normal. 

The jacking system enables the rotor to be 
lifted when it is at rest, allows an unrestricted 
flow of oil to be forced through the thrust bearing 
pads when the machine is started up after a pro- 
longed shut down and also permits maintenance 
work to be carried out. For these purposes oil 
is supplied to the rams at a pressure of 1,500 Ib. 
per square inch by a high speed pump manufac- 
tured by Towler Brothers. Limit switches on the 
cylinders restrict the upward travel of the rams so 
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that each rises to exactly the same height. If 
these switches fail, mechanical stops come into 
operation and the excess oil supplied by the pump 
is returned to the tank through a high pressure 
relief valve which is operated by a solenoid. 

Electrical interlocks ensure that the machine 
can only be started when all the rams are in the 
fully lowered position. Manually operated 
sustaining screws are provided to support the 
rotor in the elevated position. Mechanical 
locking gear is provided to prevent these screws 
from being raised or lowered until the rams have 
been elevated. This arrangement also prevents 
the screws from being engaged when the rams 
are being used for braking, as it is necessary to 
lift the rotor slightly, even when the brake linings 
are worn, before the locks are cleared. 


REMOTE AND LOCAL CONTROL 
ARRANGEMENTS 

As already stated operation of the station 
may be effected automatically either by remote 
control from Faskally or by local control in the 
station itself. There are also facilities for local 
manual control. The main items of the control 
gear for each set, most of which was supplied 
by the General Electric Company, Limited, are 
housed in a turbine and a field “suite’’ on the 
main floor of the turbine room; and on a unit 
board which is installed, together with a genera- 
tor junction cubicle in which the main control 
connections are marshalled, in the alternator 
chamber on the floor below. Fig. 8 shows the 
unit board and generator junction cubicle for 
one of the three alternators. 

Local automatic control is effected from the 
turbine suite, where all the controllers, meters, 
gauges and thermometers, as well as a system of 
indicators and alarms, are mounted on the 
turbine panel; and the majority of the associated 
relays and contactors, including the * interpos- 
ing’ relays through which remote control is 
effected are mounted on another panel. The 
field suite houses the automatic voltage regulator 
and its associated equipment. The starters for 
the motors driving the governor and bearing oil 
pumps and the cooling water pump are mounted 
on a unit board, a three-phase supply at 415 volts 
for operating this portion of the equipment being 
drawn from the corresponding unit transformer. 
The motor driving the stand-by bearing oil 
pump and other auxiliary drives are also con- 
trolled from this board, although their starters 
are connected to the common service board, so 
that they can be operated when the main sets are 
not running. 


OPERATING PROCEDURE 


As regards the operation of this control 
system closing the field switch places the set 
under the overall control of a master relay 
on the turbine contactor panel. When the 
selector switches mentioned above are set to 
‘*manual” this relay is energised by a limit 
switch as soon as the guide vanes have been 
unlocked. Under “local automatic” control 








Fig. 7 Rotor braking and jacking equipment, showing the six rams 
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the relay is closed by the “ start’ push buttons 
and under “remote” control by contacts on 
an interposing relay. Contacts on the master 
relay then energise the “start” and “stop” 
bus wires and thereby automatically operate 
the set. An emergency shut-down is intiated 
either by a relay, which operates under certain 
alarm conditions, or by a timer, which comes 
into action if the time taken te bring the generator 
up to speed with all the auxiliaries operating 
correctly should exceed a pre-determined value. 

Dealing with these arrangements in more 
detail the opening or closing of the main turbine 
inlet valve is effected manually by a controller 
or automatically by energising the “start” or 
“stop” bus wires. In both cases a limit 
switch prevents the valve from being opened 
unless the guide vanes are locked or from being 
closed unless the guide vanes are closed. The 
valve may also be prevented from closing by a 
lock-out relay or, in emergency, may be closed 
by the turbine shut-down relay. 

AS soon as the inlet valve begins to open a 
line-delay relay is energised and isolates the 
valve solenoids from automatic control, if the 


as 


position is reached when the circuit is broken 
by a switch. A supply for lowering the load 
is taken from the “ stop ” bus wire and a second 
switch opens when the limiter is fully closed. 
The motors driving the governor and bearing 
oil and the circulating water pumps are con- 
trolled by contactor starters of the latching type, 
which are operated by “start” and “stop” 
buttons. The motor of the stand-by pump for 
the bearing oil (which is supplied from the 
common services board and is used during 
starting as the main motors are fed from the 
unit transformer) is normally operated through 
the “ start ’ bus wire, although it can be manually 
controlled for test purposes. Under all con- 
ditions, however, its contactor is controlled by 
a relay, which starts the pump as soon as the 
flow falls below 4,500 gallons per hour. The 
stand-by cooling water pump can also be 
controlled by push buttons, or automatically 
by a no-voltage relay on any one of the sets, 
selection being made by a switch on the starter. 
The 5 h.p. motor driving the pump for de- 
watering the draft tubes, so that access may be 
obtained to the underside of the turbine runner, 





Fig. 8 Unit board and generator junction cubicle for one of the alternators. 


time required for complete travel is excessive. 
Any further movement of the valve is therefore 
the result of deliberate manual action. The 
relay is de-energised when, after functioning 
normally, the valve reaches the fully open 
position. 

GUIDE VANE LIMIT SWITCHES 

The guide vanes are operated under manual! 
control by push buttons on the actuator, a 
system of limit switches and interlocks ensuring 
that before they can be opened the rotor jacks 
are fully lowered and the sustaining screws are 
withdrawn; the load limiter is in the fully closed 
position; and the inlet oil to the main servo 
motor is at normal pressure. Under automatic 
control it is also ensured that the bearings are 
being adequately lubricated; that the main 
inlet valve is open before the guide vanes are 
opened; and that the actuator is closed before 
the vanes. In this case, too, the shut-down 
relay exercises an over-riding control. A meter 
on the turbine panel, which is energised by an 
auxiliary relay, records the time that the guide 
vanes are open. 

The motor for the speeder gear on the 
actuator can be operated under either manual 
or local automatic control or under remote 
automatic. control by an interposing relay. 
In all these cases the circuit is broken by limit 
Switches at the maximum and minimum settings. 
The load limiter is only driven by a motor when 
automatic control is being used. To raise the 
load the motor is energised from the “ start ” 
bus wire, provided the guide vanes are unlocked. 
The limiter is then driven until the fully open 





is controlled by a starter with emergency trip 
buttons, while the 2 h.p. motor driving the 
drainage pump for removing water from a sump 
in the lowest part of the station can also be 
operated by a relay, which is controlled by two 
electrodes one at the high water and the other 
at the low water level. 


VOLTAGE CONTROL ARRANGEMENTS 


The voltage of the generator is controlled by an 
automatic regulator of the vibrating contact type, 
which was manufactured by Metropolitan- 
Vickers Electrical Company, Limited. The 
moving contacts are vibrated between two adjust- 
able fixed contacts by a motor-driven cam, the 
relative position of the two sets being controlled 
by a coil. Coarse and fine regulation are 
provided and more precise control of the excita- 
tion is also available when the voltage deviation 
is about 5 per cent. The alternator can be run 
up or shut down automatically under the control 
of the regulator and compensation for parallel 
running is provided by the quadrature droop 
method. The components of the compensating 
current proportional to the wattful and wattless 
components of the line drop are summated by a 
mixing transformer, which will eventually be 
common to all three sets. 

The operating coil of the regulator is provided 
with a frequency compensated positive phase 
sequence supply. No-volt protection is afforded 
by a relay which discriminates between a low 
voltage due to a system fault and a low voltage 
due to a failure of the control circuit. Forcing 
of the excitation, if the reference voltage should 
fail, is therefore prevented. Power for operating 
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the regulator is normally obtai om the 
Station battery, but the connect e aut 
matically transferred to the pilot ¢ vhen the 
set is running and synchronised. 


voltage may also be adjusted by ling _ 
motor driving the exciter field rj it either 
locally or remotely from the Gr Contro| 
Centre. The field switch is manus operated 
but is automatically tripped by the shut-down 
relay of the turbine. 

A comprehensive system of indi ing lamps 
and flag relays is installed, both at ‘he station 


and at the Group Control Centre. Local indica- 
tion is, however, only given when the plant is 
under either manual or local automatic control 
The alarm units then actuate a bell and beacon 
lamp on the turbine panel of the set concerned 
repeat alarms being initiated at the Group 
Control Centre for certain selected conditions, 


SWITCHING AND CONTROL 
ARRANGEMENTS 


The output of the station is stepped up to 
132 kV by 27-5 MVA Bruce Peebles transformers 
and is transmitted by Pirelli-General oil-filled 
cables to the adjacent Errochty switching station 
to which all the other Tummel-Garry stations are 
coupled. This station, which controls the output 
of all the Tummel-Garry generating plant and 
the lines to Abernethy, Bonnybridge, Killin, Sloy 
and Fort Augustus, is equipped with solenoid- 
operated large bulk oil circuit-breakers of British 
Thomson-Houston manufacture with self-com- 
pensating arc control pots. It contains two single 
busbars and is arranged so that each circuit 
occupies a separate bay. The incoming and 
outgoing overhead lines are being protected 
by a high-speed lock in carrier-current system. 

The load dispatching centre from which, as 
already mentioned, all the Tummel-Garry stations 
are controlled is equipped with light current 
direct-wire equipment for the Errochty power 
and substation and with supervising equipment 
for the Tummel power and substation. The 
other stations in the group are continuously 
indicated and the total load on each is shown. 
The load transfer station at Abernethy is 
controlled by supervisory equipment and that 
at Bonnybridge is indicated in the same way. 

At Abernethy, Bonnybridge, Clunie, Pitlochry 
and Rannoch the supervising equipment operates 
on a two-tone voice-frequency telegraph installa- 
tion. This in turn is applied to the power 
line carrier equipment which is imposed on the 
132 kV lines. Errochty and Tummel power 
stations operate through underground pilot 
cables. A main diagram panel equipped with 
single aspect three lamp indicators shows the 
positions of the circuit-breakers and isolators. 
The control desk has panels for the three 
machines at Errochty and the two at Tummel 
as well as facilities for controlling the dam and 
aqueduct gates at Dunalastair and the weir at 
Kinlochrannoch. A complete pictorial repre- 
sentation of the Tummel-Garry area wit 
indications of the water level and of the total 
generated loads at keypoints is given on 4 
second panel. 

i i ivil engineering portion of the 
rnc Curie” Sr Alnander G10 oa 
nl ~ a PieLelian, Milburn, Esher, Surrey, are respon- 
sible for the mechanical and electrical work. i is 

The main civil engineering contractors are A vi. Carmichael, 
Ltd., Edinburgh, while the grouting was carried re 7 Bow 
Cementation Co. Ltd., Eg —s rye si, 
ber by a bA pid by Glenfield and Kennedy, Ltd., Kil- 
™ The. ites were designed by Boving anc Co. ag 
Kingsway, London, W.C.2, and were manufa ured by Jo! 


Brown and Co. (Clydebank), Ltd., Clydebank. — 
were constructed by the General Electric Co. 1 «4, Kingsway; 





London, W.C.2, the step-up transformer by Br: — - 
Co. Ltd., Edinburgh, and the 132 kV and auxilia —— 
the British Thomson-Houston Co. Ltd., R 


- V 
compensation water turbine at Errochty was istructed b} 
Gilbert Gilkes and Gordon Ltd., Kendal, the 
of Bruce Peebles manufacture. The 132 kV 343 Euston 
were made by Pirelli-General Cable Works, : 


Road, London, N.W.1, and the control indicatin: ae 
equipment by Standard Telephones and Cables ! are 
London, W.C.2. The main turbo-alternators roc 


equipped with coolers by the Premier Cooler ee. 
Co. Ltd., Shalford, near Guildford, and Serck ators, 


Warwick Road, Greet, Birmingham 11; with oil po 
by Mirrlees (Engineers), Ltd., Hillington, Glass. "3 garg, 
and jacking equipment by Jones, Tate and Co | automatic 
and Towler Brothers, Ltd., Radley, Leeds; an 1 Co. Lid., 


voltage regulators by Metropolitan Vickers El 
Trafford Park, Manchester, 17 
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Boc. Reviews 


COLONEL BY’S MONUMENT 


Ride \aterway. By Ropert LeGcGcer. Uni- 
vel of Toronto Press and Oxford University 
Pr: (Geoffrey Cumberlege), Amen House, 
We .ick-square, London, E.C.4. (40s.) 

The © \cial name for the channel which is the 

subjec: of this book is the Rideau Canal, but 

Mr. Leaget, feeling that that title indicated a 

urky industrial trafficway,” has preferred the 
name Rideau Waterway for “a silver chain of 
rivers and lakes ... one of the most beautiful 
of all the inland water routes of North America.” 

Although it is to-day a summer playground, it 

had its origin in the demands of war time and 

holds a place in the military history of Canada. 

The early days of that history are concerned 

with the struggle between Great Britain and 

France which was ended by the Treaty of Paris 

of 1768, ceding a large section of the eastern 

part of North America to this country. The 

American War of Independence broke out in 

1774, and terminated with the Peace of Paris in 

1783; this determined the boundary between 

America and what was then Canada. This, 

however, proved far from marking the end of 

hostilities. Great Britain became engaged in the 

Napoleonic Wars and the famous Orders in 

Council, which paralysed American commerce, 

led to the war between Great Britain and the 

United States, which lasted from 1812 to 1814. 

A Treaty of Peace was signed on January 8, 

1815, and signalised the last time that the two 

countries met in combat. 

The Rideau Canal was constructed between 
1826 and 1832, years which do not fall within 
the long period marked by intermittent hostilities. 
None-the-less, the canal was built as a war 
measure. It connects Ottawa on the Ottawa 
River with Kingston on the St. Lawrence. These 
rivers meet at Montreal and the canal forms the 
third side of a triangle embraced by them. 
Although a peace treaty, which proved enduring, 
had been signed, mutual suspicion continued. 
Kingston was the principal military station of the 
province and it was feared that communication 
between that town and Montreal might be 
severed by military action on the St. Lawrence 
River by the United States. That river formed, 
and still forms, the international boundary, but 
the Ottawa was a wholly Canadian river and the 
construction of the Rideau Canal provided a 
route to Kingston lying entirely in Canadian 
territory. 

The Rideau Canal is 1234 miles long. Some 
18 miles of the total length are artificial water- 
ways; the remainder is formed by lakes lying 
on the route and by regulated rivers. There are 
47 locks with a total lift, up and down, of 439 ft.; 
all locks are 134 ft. long and 33 ft. wide. The 
main channel has a minimum width of 60 ft. 
at the bottomm and 80 ft. at the top. Boats 
drawing up to 54 ft. may normally pass through 
the canal. It was built through virgin land with 
hone of the machinery or equipment which 
would now be available, in less than six years at 
a cost of £800,000. 

The Rideau Canal is the monument to 
Lieutenant-Colonel John By, of the Royal 
Engineers. He arrived in Quebec on May 30, 
1826, with instructions to complete a water 
comm nication from the Ottawa River to 


King... He set to work at once against great 
mate and financial difficulties and with more 
Opp n than assistance from official quarters. 
The . | history of his endeavours and achive- 
ment be found in Mr. Legget’s admirable 
book "he work was carried out by a number 
of ¢ ctors and there were many disputes 
abo ts and estimates, and difficulties in 
obta skilled labour and material. In dedi- 
Catt book, Mr. Legget has added a tribute 
to ers, contractors, engineers.” This is 
a leserved, but the inspiration and drive 


; 1 Colonel By whose sole satisfaction 
in t atter must have been the successful 
com 1 of his great work. He received no 


official recognition or award. This omission was 
In some measure made good by the ceremony, 
recorded in our issue of November 25, 1955, 
when one of Sir Charles Barry’s fountains from 
Trafalgar Square in London was unveiled in 
his honour at Ottawa. Mr. Legget has added 
a second worthy memorial. 
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FACTS ABOUT ASBESTOS 


Asbestos: Its Origin, Production and Utilization. 
By W. E. Sincvair. Mining Publications, 
Limited, 482 Salisbury House, London Wall, 
London, E.C.2. (50s.) 


Very little literature is available in English on 
asbestos; the well-known book by Becker and 
Haag has been out of print since before the war.* 
It has been supplemented by Commonwealth 
and U.S. Government publications, but beyond 
this the student is driven to study the many 
technical papers of direct and partial reference 
to the subject. Mr. Sinclair’s book will therefore 
be most helpful since it brings up-to-date, and 
once more makes available in the U.K., a com- 
prehensive book on asbestos. 

The book divides naturally into four parts. 
The first is on the nature of asbestos. The 
various types of asbestos are described together 
with the principal characteristics and identifica- 
tion points. Much of the tabulated data comes 
from work published before the last war, and 
since modern identification techniques are based 
upon X-ray crystallography it is unfortunate that 
greater reference is not made to it at this stage, 
perhaps with relevant identification tables. A 
most interesting passage concerns the geological 
origin of the types of asbestos, and this contro- 
versial subject is very bravely treated. 

The next section deals thoroughly and com- 
petently with the mining and production of 
minerals. There are theoretical diagrams of 
mining methods supported by illustrations from 
mines in Canada, Rhodesia and South Africa. 
The production of fibres is described in con- 
siderable detail, with satisfactory process flow- 
sheets; particular attention is paid to the all- 
important subject of air-flow separation, and 
the main text is supplemented in an appendix. 

In the section devoted to commercial applica- 
tion, the main purposes for which asbestos is 
used are clearly described. The impression is 
gained, however, that the author is not in such 
close touch with his subject as in the other parts 
of the book. This is unfortunate, since to many, 
and particularly to those not actively engaged in 
producing the raw material, this is a most 
important section for enlightenment and instruc- 
tion. Chrysotile asbestos is used for most 
applications in the U.K.; crocidolite and amosite 
satisfy specialist and limited applications. There 
is a tendency for the author to suggest the opposite 
view. The statement that chrysotile is decom- 
posed by seawater is hard to understand as it is 
not substantiated by other sources. 

Greater reference could have been made to the 
use of fabrics coated with materials such as 
synthetic rubber, silastomers, polyvinyl chloride, 
and even polytetrafluorethylene. These have 
come into wide use for covering thermal insula- 
tion, fire seals, connecting sleeves and other pur- 
poses where flexibility, temperature or chemical 
resistance are required. Similarly, a greater 
mention might have been made of the use of 
asbestos fibres in conjunction with polyester, 
phenolic and silicone resins as materials of 
construction for structures varying from radar 
reflectors 16 ft. in diameter to rocket flame tubes 
and from aerofoils to heat-resisting handles. 
Some reference to the interaction of sodium 
silicate with asbestos would be expected as it 

* A second edition of the book by Becker and 
Haag was published in Berlin in 1952. It is not 
known whether it has been translated. 
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forms such an important medium in many 
fabricating operations on asbestos. After an 
interesting chapter on substitutes and reclama- 
tion—a subject of ever-increasing importance— 
the writer tackles the economics of the process. 
It is questionable, however, if he is correct in 
dismissing the manufacturing resources of the 
United Kingdom so summarily ! 

The quantities of asbestos employed in the 
manufacture of brake linings and clutch facings 
seem so large that it might be interesting to 
consider what would be the effect on the industry 
if new methods of power transmission or sub- 
stitutes for the present woven asbestos materials 
came into use. No doubt such a resourceful 
industry would swiftly find a use for any surplus 
material or plant. 

One of the best features of the book is that the 
author has compiled a good bibliography that 
will greatly assist anyone wishing to make a 
deeper study of the subject. Throughout the 
book factual evidence is carefully displayed in a 
clear tabular manner which will enable easy 
reference to be made to detail when the book is 
in day-to-day use. The book will do much to 
fill the present void in literature on this ‘* mineral 
of unparalleled properties.” 
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TESTS FOR WELDERS 


Tests for Use in the Approval of Welders. Part I: 
Manual Metal-Arc and Oxy-Acetylene Welding 
of Mild Steel and Low Alloy Steel Sheets, 
Plates and Sections. British Standard 2645: 
Part I: 1955. British Standards Institution, 
2 Park-street, London, W.\. (12s. 6d.) 


Over the years engineers have evolved pro- 
cedures and techniques covering the application 
of metal-arc and oxy-acetylene manual welding 
to their specific production needs. To ensure 
adequate standards of work, it became essential 
that welding operators should give some evidence 
of their ability to do their job satisfactorily, and 
simple welding tests for operators were developed. 
The specimens so produced were tested physic- 
ally—various destructive means were employed— 
and the results assessed. This assessment of 
weld quality was initially a hit and miss business, 
but experience of application soon provided 
a Suitable yard stick. 

Nevertheless, basic forms of test specimens 
had to be agreed for the application of standard 
methods of physical testing—and what is very 
important—a standard assessment of quality. 
To a considerable degree these needs have now 
been met by the publication of B.S.2645— 
Part I, 1955. This standard describes a series 
of defined tests, one or more of which can be 
selected for assessing or testing the capabilities 
of a welder working with mild steel and low- 
alloy steel sheets, plates and rolled sections. 

Part I includes two sections. The tests in 
Section I, where the specified material is mild 
steel, are for use in the preliminary assessment of 
a welder’s skill. They are designed only to 
ascertain if a welder is familiar with the usual 
techniques of metal-arc and oxy-acetylene welding 
as applied to flat steel products (sheets, plates, 
and rolled sections). The tests in Section II 
are for use in the approval of welders for specific 
applications in the welding of mild steel and 
low-alloy steel. They comprise butt and fillet 
welds made by both the processes. 

It is expected that, in future, British Standards 
for welded constructions will specify the relevant 
tests from Section I, of British Standard No. 
2645, when defining the qualification of the 
welders for a particular task. In the absence 
of a relevant application standard for a par- 
ticular form of construction, standard tests can 
now be selected. These tests should simulate 
as closely as possible the types of joint on which 
the welder will be employed, both as regards 
form and position of welding. 

The committee responsible for preparing this 
standard is now engaged on the preparation of 
Part II, which will cover the approval of welders 
engaged on tubular structures and low-pressure 
fluid-carrying pipework. 
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NEW BOOKS 


Some of the books noticed here are selected for 
extended review in ENGINEERING. 


An Introduction to Reactor Physics. By D. J. LirrLer 
and J. F. Rarete. Published for the United 
Kingdom Atomic Energy Authority by Pergamon 
Press, Limited, 4-5 Fitzroy-square, London, W.1\. 
(25s.) 

The title of this book, which is based on a set of 
declassified lectures given by the authors to the 
Reactor School at Harwell, is used to cover that 
branch of basic science involved in the design and 
study of nuclear reactors. The approach has been so 
chosen as to provide an introduction to the subject, 
and the only mathematical knowledge required is an 
understanding of simple differential equations. 
The early chapters give an account of nuclear physics 
assuming no previous knowledge and covering the 
field sufficiently to clarify the principles of reactor 
construction; following this the authors show how 
to calculate the critical mass of a thermal reactor 
and enumerate the parameters which affect reactor 
design, concluding with a short discussion of reactor 
shielding, detection of particles and health hazards. 
It should be noted that although particular attention 
is paid to the gas-cooled graphite-moderated natural- 
uranium reactor, the book can be regarded as an 
introduction to thermal reactors in general. Graphs 
and diagrams illustrate the text and an index is 
provided. 


Summary of Progress of the Geological Survey of 
Great Britain and the Museum of Practical Geology 
for the Year 1954. Published for the Department 
of Scientific and Industrial Research by H.M. 
Stationery Office, Kingsway, London, W.C.2. 
(3s. 6d.) 

Disappointing but not unexpected is the statement 
in this report that in almost every case deposits of 
radioactive minerals in the United Kingdom are too 
small to be of economic interest. A few of these 
domestic uranium occurrences could readily provide 
a small tonnage of commercial-grade ore, but the 
aggregate resources known to be available are insuffi- 
cient to warrant the erection of an expensive leaching 
plant to upgrade the ore to an acceptable concentra- 
tion. With uranium, as was formerly the case with 
copper, the trend of production is away from the 
little lode deposits of Cornish type, in which the 
mineralisation is restricted to rich but very small 
pockets, towards lower-grade disseminated deposits 
which may be worked in relatively large tonnages. 
Apart from the report of the Atomic Energy Division 
(of the Geological Survey), the progress summary 
includes the sectional reports of the palaeontological, 
petrographical, chemical and spectrographic, water, 
and geophysical departments, district reports, 
museum reports and the report of the Director, and 
an index is provided. 


A Career in the Oversea Civil Service. By KENNETH 
BRaDLey. Prepared by the Colonial Office and 
the Central Office of Information. H.M. Station- 
ery Office, Kingsway, London, W.C.2. (2s. 6d.) 

The Oversea Civil Service offers a wide range of 
careers, and it is principally for young people who 
have yet to decide on their future, and also for those 
who must assist them in their choice, that this booklet 
has been written. Service is mainly in the Crown 
Colonies and Protectorates and the booklet gives a 
clear picture of life in these territories and the kind 
of work (including engineering) which has to be 
done; it also summarises the qualities that are looked 
for in prospective candidates. Numerous illustra- 
tions are included and a bibliography gives scope 
for further reading. 


Bessel Functions for Engineers. By N. W. McLacu- 
LAN. Second edition. Oxford University Press 
(Geoffrey Cumberlege), Amen House, 
square, London, E.C.4.  (35s.) 

Bessel functions have long been widely used in 

research and design work, and therefore form an 

important part of the advanced student’s theoretical 

equipment. The purpose of this book, which is a 

complete revision and extension of the first edition, 

is to provide engineers and engineering students 

having no prior knowledge of the subject with a 

course on Bessel functions and their applications. 

Some of the applications with which the new edition 

deals are buckling of columns and variable struts, 

eddy-current furnaces, loudspeaker horns, oscillation 
of fluids, radial temperature distribution in engine 
cylinder walls, scattering of sound, tapered loaded 
electrical transmission lines and vibration of mem- 
branes. The author of the book, which includes 
some 30 tables of functions, a bibliography and an 
index, is the Professor Emeritus of Electrical 
Engineering, University of Illinois and Walker-Ames 


Warwick- 


Professor of Electrical Engineering, University of 
Washington (1954). 


Legal Cases for Contractors, Architects, and Engi- 
neers. By I. VERNON WerBIN. McGraw-Hill Book 
Company, Incorporated, 330 West 42nd-street, 
New York 36, N.Y., U.S.A. (6 dols.); and McGraw- 
Hill Publishing Company, Limited, 95 Farringdon- 
street, London, E.C.4. (45s.) 

The author has the advantage of being a Licensed 

Professional Engineer as well as a member of the 

New York Bar, and this book is written from the 

standpoint of his 40 years’ experience in legal practice, 

the greater part of which has been spent in dealing 
with problems connected with construction work. 

The book is a continuation of the author’s previous 

volumes: Legal Phases of Construction Contracts and 

Legal Guide for Contractors, Architects and Engi- 

neers, and is intended as a means of forewarning 

its readers regarding the legal difficulties likely to 
be encountered in dealing with construction projects 
in the United States. Actual cases are cited in the 

52 problems discussed. A table of cases and an 

index are also provided. 

Qe 2 Se. Foes 

Nomography and Empirical Equations. By Dace S. 
Davis. Reinhold Publishing Corporation, 430 Park- 
avenue, New York 22, N.Y., U.S.A. (6.75 dols.); 
and Chapman and Hall, Limited, 37 Essex-street, 
London, W.C.2. (54s.) 

The use of nomographs and alignment charts in 

industry for the rapid solution of practical engineering 

problems—especially in cases where results are 
required for a wide range of similar products operating 
in different conditions—is growing rapidly. Most 
aspects of the subject are dealt with in this book, the 
first part of which explains in a readily intelligible 
manner empirical equations for two- and three-variable 
data, describing recent techniques utilising trigono- 
metric and hyperbolic functions and the modified 

Gompertz equations. Part two covers the theory 

and construction of several forms of alignment and 

time co-ordinate charts important in industry. 

The author of this book, which is illustrated and has 

an index, is the Professor of Chemical Engineering 

at the Virginia Polytechnic Institute. 
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Table of Hyperbolic Sines and Cosines, x = 2 to 
x= 10. National Bureau of Standards Applied 
Mathematics Series 45. The Superintendent of 
Documents, U.S. Government Printing Office, 
Washington 25, D.C., U.S.A. (55 cents.) 

These tables are intended to supplement those in the 

volume “ Applied Mathematics Series 36, Tables of 

Circular and Hyperbolic Sines and Cosines for 

Radian Arguments,” in which hyperbolic functions 

are given from x = 0 to x = 2 to nine decimal places 

at intervals of 0-0001; additional tables give these 

functions from x = 0 to x = 10 at intervals of 0-1. 

The present document is intended to facilitate inter- 

polation in the range from x = 2 to x = 10 by tabu- 

lating values at intervals of 0-0001 to nine significant 
figures. These were computed on the National 

Bureau of Standards Eastern Automatic Computer 

(S.E.A.C.) and the results transferred to punched 

cards; the cards were differenced and the manuscript 

was then prepared on a card-controlled typewriter. 


Les Turbines. By Paut CHAMBADAL. Librairie 
Armand Colin, 103 Boulevard Saint-Michel, Paris. 
(No price given.) 

Dr. Chambadal, who is the engineer in charge of 

research and development for Electricité de France, 

has prepared this monograph to form an introduction 
to the theory and thermodynamics of turbines. 

Beginning by classifying the various kinds of turbine 

and outlining their principles of operation, he con- 

tinues with a study of compressible fluids and a dis- 
cussion of impulse and reaction turbines; this is 
followed by sections on calculations, variables and 
similarity considerations. The book, which covers 
both gas and steam turbines, is illustrated by diagrams 
and includes a bibliography; it is to be followed by a 


companion volume on compressors. The text is in 
French. 


Quantum Mechanics. By Leronarp I. ScuiFF. 
Second edition. McGraw-Hill Book Company, 
Incorporated, 330 West 42nd-street, New York 36, 
N.Y., U.S.A. (6.50 dols.); and McGraw-Hill 


Publishing Company, Limited, 95 Farringdon-street, 
London, E.C.4. (47s.) 


The threefold purpose of this volume is to explain 
the physical concepts of quantum mechanics, to 
describe the mathematical formalism, and to present 
illustrative examples of both the ideas and methods. 
It is intended to serve as a text at graduate level, 
assuming familiarity with atomic structure, classical 
mechanics and differential equations, and some 
knowledge of electromagnetic theory and the special 
theory of relativity. It may also be used as a refer- 
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ence book. Among the topics disc ire the 
Schrédinger wave equation and its ion to 
energy-level problems and collision ; the 
Heisenberg matrix formalism and +) nation 
theory, and the relativistic wave equat Schré- 
dinger and Dirac. New material in second 
edition includes the relation between - cross- 
section and forward scattered amplitucd e Virial 
theorem; Green’s function and integral .. tion for 
the radial wave function; and the theory he effec- 
tive range in the neutron-proton system he book 
gives problems with each chapter and tains an 
index; its author is Professor of Physics — Stanford 


University, U.S.A. 
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TRADE PUBLICATIONS 


Copies of any of the following trade publications are 
ohtainable from the addresses given, though distribution 
is sometimes restricted. 


Dust. STURTEVANT ENGINEERING Co. Ltp., Southern 
House, Cannon-street, London, E.C.4. The char- 
acteristics of the dust occurring in air and industrial 
gases, especially in modern factories and transport 
undertakings and the methods of removing it 
based on six decades of experience. Data regard- 
ing particle and dust sizing and grading. An 
analysis of atmospheric pollution and of the dust 
hazard in industry, including silicatosis, asbestosis, 
and siderosis. The characteristics of atmosphere 
and industrial filters of various types with notes on 
the use of the vacuum cleaner in industry. Fully 
illustrated technical booklet. Publication 2004. 

Boiler Performance Calculator. INDUSTRIAL CaL- 
cuLATORS, Clarkes Buildings, Haydock-street, 
Warrington. Nomogram-type calculator for deter- 
mining the performance and efficiency of steam 
boilers. A set of instruments is included to 
measure carbon dioxide or oxygen content of 
flue gases, which figures are then used in the 
calculation. Can be used by non-technical staff. 
Illustrated leaflet. 

Process Heaters. BARLOW-WHITNEY, LTD., 2 Dorset- 
square, London, N.W.1. Electrically heated 
appliances such as glue pots, wax pots, immersion 
heaters, tinning pots, ladles and muffles. All 
fitted with automatic thermostatic control. Sizes 
include glue pots up to 6 quarts; plastic dip tanks 
up to 21 gallons and ovens up to 8 cub. ft. Illus- 
trated catalogue. 

Thread Forms. W. H. A. RosBertson & Co. LtD., 
Small Part Division, Lynton Works, Bedford. 
A guide to screw thread forms of the world, listing 
60 forms in current use. Forms are grouped 
according to type and there is an index of 146 
series from 21 countries giving references to 
national standards. Two-colour folder for desk 
or wall. 


Air Motor. ALFRED BuLLows & Sons Lrp., Long- 
street, Walsall, Staffordshire. Improved version 
of L20 air motor can now run continuously for 
three years. Torque 400 in.-lb. at air pressure 
of 80 lb. per square inch giving a maximum of 
25 double strokes per minute for solution agitation. 
Consumption | cub. ft. of air per minute. 

Chemical Pumps. SiGMUND Pumps, Lrp., Team 
Valley, Gateshead, 11. Stainless steel (18/8/3) 
pumps for chemical and process duties. Sizes 
from | to 25 h.p. either 2,900 or 1,450 r.p.m., with 
capacities up to 300 g.p.m. Size selection charts 
and performance details given in publication 
No. 1026. 

Reduction Gears. S. E. Opperman Lrp., Boreham 
Wood, Hertfordshire. Worm reduction gear ratios 
from 5:1 to 100: 1 and horse-power up to 63 at 
1,500 r.p.m. single reduction; helical and bevel 
gears; and geared motor units. Illustrated cata- 
logue. 

Research Bulletin. BRITISH INTERNAL COMBUSTION 
ENGINE RESEARCH ASSOCIATION, 111/112 Bucking- 
ham-avenue, Slough, Buckinghamshire. — First 
number of a bulletin, to be issued three or ‘our times 
a year, describing the organisation anc activities 
of BICERA. 

Power Factor Control. THe BeLMos Co. | °?., = 
hill, Lanarkshire. A console designed (. iouse : 
multi-stage relays used in schemes for t! utomatic 
correction of power factor. Illustrate: poe 

Water Softening. FEEDWATER SPECIAL!» ©O» 9% 
Paul’s-square, Liverpool, 3. The lim ~ - 
base exchange processes described. uf . 
200 (continued from No. 199). 

Molybdenised Lubricants. Rocot LtD.,'  ‘ —_ 
Minories, London, E.C.3. The app: pe ~ 
performance of lubricants containing ©» 
disulphide. Publication No. 6. 
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SCIENTIFIC INSTRUMENTS 
.NNUAL DISPLAY BY THE PHYSICAL SOCIETY 
Concluded from page 381 


Sir J Cockcroft, in his opening speech 
at the | oysical Society’s exhibition held at the 


Hortic. ‘ural Halls, London, from May 14 to 
May |”. referred to what he called the “ stone- 
age” of nuclear physics, when atomic particles 
were counted by the scintillations they made when 
striking a zinc-sulphide screen. He said that 


observers had been able to count rather more than 
60 pulses a minute without becoming confused. 
Nowadays electro-magnetic devices were able 
to count millions of scintillations a minute. 
He also recalled the cloud chamber invented by 
Professor C. T. R. Wilson and wondered what 
Wilson, who never spent more than £5 on a piece 
of apparatus in his life, would think of a project 
p.t forward in America for making a liquid- 
hvdrogen bubble chamber costing several million 
dollars; also the development of the transistor 
was insiduously transforming the growth of elect- 
ronics. Sir John referred to the exhibits of 
craftsmanship and draughtsmanship that had 
been submitted for the competition and said 
that the quality of these was an encouraging sign 
that we should not lack craftsmen in the future— 
craftsmen who would still be needed in industry 


PICTURE TRANSMITTER 


On frequent occasions in the present day 
pictures have to be transmitted at speed over 
long distances, and for this purpose Muirhead 
and Company, Limited, Beckenham, Kent, were 
displaying a portable picture transmitter which 
can be used for graphic material of all sorts, 
wherever suitable landline facilities are available. 
It conforms with C.C.1.T. recommendations and 
may be used with any receiver similarly standard- 
ised. Power can be taken from the alternating- 
current mains or from a six-volt accumulator. 
The transmitter, which is shown in Fig. 5, has a 
drum for the picture allowing a maximum picture 
size of 8 in. by 5} in. Two drum speeds are 
available, 60 and 120 r.p.m., and the scanning 
pitch is 135-4 lines per inch. The line signal is an 
amplitude-modulated 1,300 cycles carrier and the 
contrast ratio is 34 decibels. The dimensions are 
15 in. by 11 in. by 7 in. overall and the weight 
32 Ib. A telephone hand-set and loudspeaker 
are included in the equipment to provide speech 
communication with the receiver operator and 
oral monitoring of the outgoing signal. The 
synchronisation of the fork-controlled driving 
motor is adjustable by means of a synchronising 
control and can be checked at any time by a 
stroboscope visible through a window. A high- 
frequency alternator driven from the motor 
affords a constant-voltage supply to the scanning 
lamp photo-multiplier cell and to the electronic 


unit. The photo-multiplier cell is connected in 
a balanced modulator circuit which ensures that 
only the carrier signal modulated by the picture 
frequencies is transmitted. During the waiting 
period between transmissions, the instrument may 
be switched to a stand-by condition under which 
the loudspeaker amplifier remains operative, so 
that audible warning can be given when trans- 
missions are to be renewed. 


MATERIALS 


Several firms were exhibiting new developments 
in materials and among them was the Thermal 
Syndicate Limited, Wallsend, Northumberland, 
who were showing examples of quartz. One 
item was a range of fused-quartz helical springs, 
including tapered springs, which can be used for 
micro-balances and similar appliances as they 
are not affected by atmospheric conditions. The 
coils are perfectly circular and the fibre is of 
uniform diameter throughout. 

An alloy of specific properties was shown on 
the stand of the Post Office Engineering Depart- 
ment Research Station, Dollis Hill, London, 
N.W.2, in the form of nickel-iron magnetic strip 
rolled from sintered powder compacts. Nickel- 
iron strip rolled from ingots produced by con- 
ventional melting and casting practice may 
possess variations in properties between different 
batches; such variations require design to be 
based on the lowest level of properties likely to be 
met, which often results in unnecessarily large 
items. By mixing powders of the various 
constituents exact proportions can be consistently 
maintained and are reproducible in different 
batches. The nickel-iron strip exhibited was 
made in this way by mixing the powders, com- 
pacting them under pressure, sintering them in a 
controlled atmosphere and then rolling the result- 
ing billet to the required thickness. By adapting 
a standard two-high rolling mill by attaching 
subsidiary rolls between the main rolls, strips 
down to 5 microns thick can be produced. 
Tests have shown that there are optimum 
proportions for both temperature coefficient and 
permeability, though these are not the same. A 
variation of as little as one-half per cent. of iron 
can change the permeability by as much as 
20 per cent. in alloys near the optimum propor- 
tions. 


PRESSURE CORRECTING 
THERMOMETER 


Developed specifically for use in the boiling 
of jam, the differential thermometer shown by 
the Cambridge Instrument Company, Limited, 
13. Grosvenor-place, London, S.W.1, makes 


Fig. 5 Portable picture 
transmitter, with com- 
bined telephone handset 
and loudspeaker: Muir- 
head and Co. Ltd. 
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Fig. 6 Differential thermometer for pressure 
corrections: Cambridge Instrument Co. Ltd. 


automatic adjustments for changes in barometric 
pressure. The equipment is illustrated in Fig. 6. 
The thermocouple of the instrument has one 
junction immersed in the jam and the other in 
steam produced by a hypsometer, thus changes in 
the barometric pressure cause equal changes of 
temperature in the jam and the steam, and there 
is therefore no resultant temperature difference or 
thermo-electric motive force occasioned by the 
pressure change. A Cambridge indicating milli- 
voltmeter is used with the equipment. The 
measuring element is protected by a metal guard 
and the stem of the instrument is provided with 
an adjustable clamping hook to enable it to be 
hung on the side of the jam-boiling pan. An 
adjustable wooden handle is also fitted to the 
stem. All connecting leads are sealed in 
vulcanised rubber to give waterproof joints. The 
equipment can, of course, be used in any other 
application wherever it is necessary to make 
temperature measurements with automatic com- 
pensation for any changes that may occur in 
the barometric pressure. 


MICRO-INCINERATOR 


An instrument originally devised for the 
purpose of the rapid drying and incineration of 
biological material was shown by Townson and 
Mercer, Limited, Croydon, Surrey. The prin- 
ciple is of an infra-red lamp throwing a parallel 
beam on to a gold-plated parabolic reflector 
which focusses the heat on to a small crucible. 
The reflector is mounted in the bottom casing of 
the instrument, which is shown in Fig. 7 with the 
lamp housing swung clear of the crucible and 
reflector. The crucible has a movable cover 
connected to a draw-off tube which can be used in 
connection with a filter pump to remove any 
noxious fumes given off during the incineration. 
The lamp is rated at 250 watts and can raise the 
temperature of the crucible to 600 deg. C. in a few 
minutes. The intensity of heat is pre-set so that 
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Fig. 7 Infra-red micro-incinerator (the lamp is 
swung clear of crucible): Townson & Mercer Ltd. 


the apparatus is particularly suitable for ashing 
specimens for potassium and sodium estimations. 
The maximum temperature normally attained is 
about 750 deg. C. 

Wet samples can be placed on the side platform 
and the lamp swung over them for a preliminary 
drying before they are placed in the crucible in 
the parabolic heater. This drying is quite 
safe even if the materials are inflammable. 
The base and part of the lamp housing are made 
of aluminium castings with a spun aluminium 
cone supporting the screw-type porcelain lamp 
holder. The parabolic reflector is of spun 
copper, gold plated on the inside surface. Nickel 
or platinum crucibles are recommended and 
should be approximately 14 in. diameter by 
Sin. high. 

WAVE-GUIDE WATTMETER 

The power output of an X-band wave-guide 
can be measured by a feed-through wattmeter 
which was being exhibited by the Wayne Kerr 
Laboratories, Limited, Sycamore-grove, New 
Malden, Surrey. It is accurate to +1 per 
cent. in the power range of 10 to 100 watts. 
The meter measures the mean power of a pulsed 
series, but under these conditions the peak 
power should not exceed about 50 watts. The 
instrument is illustrated in Fig. 8. It consists 
essentially of a short length of rectangular wave- 
guide, mounted vertically, and having suspended 
withing it, from a fine quartz fibre, a thin glass rod 
to which two thin metal vanes, one-quarter guide 
wave length apart, are attached. Power flowing 
through the wave-guide imposes a torque on the 
vanes and the resulting rotation is indicated by 
a lamp and scale, in association with a small 
mirror attached to the lower end of the glass rod. 





In use the vanes are returned to their initial 
45 deg. position by means of a torsion head, and 
the head reading is directly proportional to the 
power flow. Unlike a water calorimeter the 
instrument does not absorb the power to be 
measured, the power loss being only very slightly 
greater than the normal loss in the same length 
of wave-guide; moreover, the associated equip- 
ment of the water calorimeter is not required. 
Secondly, the instrument is an absolute standard, 
and thirdly it is portable and can easily be set 
up in any new location. 


CHECKING COILS 


When many hundreds of small coils have to 
be wound with fine gauge wire it is a difficult 
task to test them for continuity and resistance, 
and even a very accurate resistance check may 
not detect a single shortened turn in a coil 
containing many hundreds of turns. Nash and 
Thompson, Limited, Oakcroft-road, Chessington, 
Surrey, were exhibiting a detector designed to 
test coils and transformer windings in the early 
stages of production. The instrument consists 
of a power unit with a meter, into which can be 
plugged jigs of different sizes, consisting of a 
small coil wound round a core which projects 
beyond the unit. The instrument is set up to 
zero with the unit in place and the coil to be 
tested is threaded over the projecting core and 
so is coupled to a tuned oscillator circuit. If 
there is no circuit in the coil, that is to say, no 
shorted turn, no current flows and the meter 
therefore gives no indication. If, however, 
there is a shorted turn a current will flow and 
will be shown by a deflection of the meter 
caused by the damping effect on the tuned 
oscillator. Continuity of the coil is quickly 
checked by shorting the ends of the coil together 
and thereby deliberately causing a current to flow. 
It is desirable that the core should approximate 
to the size of the coil and for this reason several 
plug-in units are supplied with the instrument. 
It is claimed that when used on the correct jig 
one shorted turn of 40 s.w.g. wire can be detected 
in the outside layer of a coil of } in. radial 
winding depth. The instrument draws current 
from the ordinary alternating-current mains, 
consuming about 10 watts. It measures 10} in. 
by 6 in. by 5} in. and weighs 8 pounds. 


NON-CONTACT THICKNESS GAUGE 


The measurement of the thickness of the lead 
covering of electric cables is the object of a 
gauging system introduced by the British Scientific 
Instrument Research Association, * Sira,’’ Elm- 
stead Woods, Chislehurst, Kent. The system 
used during the extrusion process. It is non- 
destructive and can be used at temperatures 
around 200 deg. C. and by any factory operative. 
It consists of an electro-magnetic gauging head, 
as shown in the illustration, Fig. 9, and is 
held in close proximity to the sheath so that 
eddy currents are induced. The strength of the 


Fig. 8 Wave-guide wattmeter (light source and scale on the right): Wayne Kerr Laboratories, Ltd. 
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Fig. 9. Thickness measuring head: B.S.LR.A. 


eddy current is dependent on the depth of pene- 
tration into the lead and hence on the thickness. 
Direct contact is therefore not necessary, and 
the effect of variations in temperature is only 
small. With the device used a variation in thick- 
ness of about 4 mil can be detected in a thickness 
of 100 to 150 mils, and measurements in general 
are within | per cent. The head consists of a 
differential transformer with a balanced output, 
the central coil being excited by an oscillator, 
The oppositely-connected output coils are con- 
nected to an amplifier and phase-sensitive 
detector so that the indications of the output 
meter can be made to correspond with variations 
in thickness above and below the nominal value. 
Alternatively, the gauge can be used to measure 
absolute values of thickness. 


FILTERING METAL 


The use of liquid-metal coolants in atomic 
power plant has raised the question of contamina- 
tion of them by impurities which tend to accumu- 
late during service. Consequently porous stain- 
less-steel filters have been developed by the 
B.S.A. Group Research Centre, Greystones Hall, 
Sheffield, 11, and were shown on their stand. 
These were developed in association with Metal 
and Plastic Compacts Limited, and have been 
used as standard equipment for some years 
by the United Kingdom Atomic Energy 
Authority. The porous stainless steel is manu- 
factured by a modification of powder-metallurgy 
techniques from pre-alloyed stainless-steel powder 
of high purity. It combines the high strength, 
durability and corrosion resistance of austenitic 
chromium-nickel stainless-steel with a high 
permeability to fluids and a low limit of filtration 
of solid particles. All solid particles greater 
than 1 to 2 microns are removed. Apart from 
their use in atomic power plants, the filters are 
employed in many other branches of industry; 
they can be used for both liquids and for gases, 
particularly in connection with fluidised-bed 
catalyst processes in which the filters are arranged 
at the head of the column to prevent loss of the 
catalyst and any contamination of the gaseous 
products. 


PROGRAMME CONTROLLER 


An example of a programme controller made 
from standard parts was shown by ‘xe Morgan 
Crucible Company, Limited, Battersea Works, 
London, S.W.11. It is illustrated » Fig. Il. 
It was constructed to drive some co’ (rol, such 


as the index of a temperature contro! ~, through 
a pre-set programme lasting for © period of 
several weeks. The programme oromnoted 
by a series of phases of uniform » © rate ef 
rotation of a driven shaft. Ten sp + forwar 
and reverse over a ratio of 30:1: available, 


and the duration of each of six fF s can lie 
between 10 minutes and 12 days. e speeds 
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Fig. 10 Instrument for detecting lamination flaws in cold-rolled strip. British Iron and Steel 
Research Association. 


are determined by a relay-uniselector circuit 
which transmits a fraction of regular 1 minute 
impulses to the driving motor. This turns 
the driving shaft through half a_ revolution 
upon the receipt ofeach impulse. An application 
used by the company is in the control of heating 
programmes which demand widely varying rates 
of rise or fall of temperature within the range 
of 450 deg. C. per hour maximum to | deg. C. 
per hour minimum. The duration of each phase 
may be pre-set between 10 minutes and 12 days 
and the programme can be altered during the 
run if required. The use of the instrument 
can doubtless be extended to many other applica- 
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Fig. 11 Programme controller: Morgan Crucible 
Co. Ltd. 





Fig, 


suilt-up oven or Furnace: Morgan 
Crucible Co. Ltd. 


tions where a long continuous programme is 
required. 

Also shown by the firm were built-up furnaces 
of the type shown in Fig. 12, which use a crusilite 
heating element mounted in insulating bricks 
that can be cut and drilled with any tools. 
The crusilite elements use silicon-carbide resistor 
tubes which may be run up to 1,550 deg. C. in air. 


DETECTING ROLLING LAMINATIONS 


A prototype instrument for detecting the presence 
of laminations in metal sheet was demonstrated 
by the British Iron and Steel Research Asso- 
ciation, 11 Park-lane, London, W.1. It is 
illustrated in Fig. 10. 

Laminations in metal sheet occur if defects 
such as piping, blow-holes or segregation were 
present in the ingot from which the sheet was 
rolled. During rolling such flaws become 
flattened and elongated and may eventually be 
of considerable size. They are a source of 
trouble when the sheet is moulded or pressed to 
shape. The instrument for detecting them 
consists of a pair of tongs at the end of which 
are two contacts, one on each face of the sheet. 
Current is passed between these two contacts 
and if the sheet is homogeneous it passes directly 
between them; if, however, there is a discontin- 
uity some part of the current will be forced to 
flow around the discontinuity and can therefore 
be detected by a second pair of contacts placed 
slightly away from the original pair; the distance 
is about 0-022 in. Any potential encountered 
by the detector contacts is registered on a 
millivolt meter mounted on the end of the tongs. 
The present instrument is intended primarily 
for examining the ends of cold-rolled coils but 
an adaptation could be produced for scanning 
the full strip during rolling. Power is supplied 
by a 12 volt car battery. 


x * * 


STAFF LOCATION 
A Personal System 


Many works have installed a system whereby 
members of the staff can be located when 
required. Some systems are visual and some 
audible, but many of them have a certain nuisance 
value to other workers. is 
A system has been evolved by the British 
Communications Corporation, Limited, Second- 
way, Exhibition Grounds, Wembley, Middlesex, 
by which only the person wanted knows of the 
call. The system is called the ‘* Radiopage ” 
and, as its name implies, utilises a radio distri- 
bution system. The members of the staff carry 
a pocket receiver set, one of which is shown in the 
illustration, and communications are sent out from 
a central control panel. The transmitter oper- 
ates on a frequency band from 75 to 87 kc., 
allowing 50 channels with a spacing of 250 cycles. 
One channel is allotted to each of the receivers. 
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The selector switch on the contro panel sets the 
carrier frequency for the receiver required, and a 
normal speech modulation is then imposed. 
The transmitters feed a loop of wire which 
encircles the building or buildings; normally 
this is run at ground-floor level and is simply 
attached to the walls by any convenient method. 
In most buildings this arrangement will be 
sufficient to give a coverage of from six to seven 
storeys in height, but where heavy steel framing 
has been used in the building it may be necessary 
to run an additional loop on another floor. 

In order to reduce the power required of the 
transmitter, the loops in outlying buildings can 
be transformer coupled to the main loop and the 
coupling transformer would then feed a local 
amplifier. The loop may be constructed from 
any non-ferrous insulated wire providing that 
the total loop resistance does not exceed about 
5 ohms. Under these conditions a transmitter 
with an output power of about 25 watts is 
probably sufficient for buildings covering between 
20 and 30 acres. The transmitter may be 
installed in any convenient location within 
100 ft. of the central control unit. 

It is claimed for the equipment that, since it 
operates at comparatively low frequencies, exter- 
nal radiation from the building is negligible, and 
that sets can be used within a few yards of each 
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The receiver for the Radiopage staff-call system 
is carried in the pocket, and messages do not 
cause inconvenience to those not concerned. 


other without mutual interference. It is also 
claimed to be free from interference from other 
electronic apparatus and equally that it itself 
will not cause interference in any other equip- 
ment or apparatus, 

In the receiver there is a crystal set at the 
chosen frequency for that particular unit, which 
is energised by the appropriate carrier frequency 
and closes the circuits within the receiver. Full 
use has been made of transistors and sub- 
miniature components, reducing the size required 
for the receiver and also its weight. Complete 
with battery, in a moulded case, the weight is 
just under nine ounces. The battery used is 
of the mercury type and is sufficient to give 
500 hours operation. 

The receiver measures 73 in. by 24 in. by { in. 
and has a built-in crystal loudspeaker with 
sufficient volume to be clearly audible without 
removing the set from the pocket. There are 
no controls on the receiver and when not carried 
in the pocket or deliberately propped in a vertical 
position it can only be laid flat, in which position 
a mercury switch within the set disconnects the 
battery. Signals are picked up by a Ferrite rod 
aerial mounted within the case. The system 
has been approved by the General Post Office 
and will only require a general licence for use. 
It has been installed in a hospital where the 
freedom from general disturbance is important 
and it is stated to be no more costly than many 
other location systems. 
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Fig. 1 Interior of the largest model of the Lédige-Morton 
precision mixing machine for pulverised, granulated or fibrous 
material. It has a working capacity of 3,740 gals. or 600 cub. ft. 


PRECISION MACHINE FOR MIXING 
POWDERS RAPIDLY 


A novel type of machine for the rapid mixing of 
pulverised, granulated and fibrous materials is 
now being produced by the Morton Machine 
Company, Limited, Wishaw, Lanarkshire. The 
machines have been designed and developed in 
Germany and the Scottish firm has entered into 
a manufacturing agreement to build them for the 
United Kingdom and all British Commonwealth 
markets. 

The Lédige-Morton precision mixing machines, 
as they are called, range from one-quart capacity 
laboratory models to that shown in Fig. | above, 
which has a total capacity of 5,500 gallons 
(880 cub. ft.) and a working capacity of 3,740 
gallons (600 cub. ft.). The machine consists 
essentially of a cylindrical mixing vessel having 
within it a set of revolving shovels mounted on 
arms attached to a central shaft. The shovels 
are double-plough shaped and designed in such 
a manner that the mix is thrown upwards and 
outwards, thus ensuring intermingling of the 
materials during their travel. This method 
enables materials of widely differing densities, 
such as iron powder and graphite, to be mixed 
efficiently. As the shovels pull the materials 
away from the inner surface of the vessel, the 
ingredients are not forced against each other or 
pressed down in a way which might destroy 
their particle size. It is claimed that owing to 
the special shape of the shovels fibrous materials 
which are particularly difficult to handle can be 
mixed with a minimum amount of damage. 
For certain types of mixes the cylindrical vessel, 
which is normally stationary, is made to revolve 
in the same direction as the shovels but at a 
slower speed. 


WORKING IN FATS OR OILS 


The shovel shaft is mounted on ball bearings 
and ts sealed to prevent the mix from escaping 
from the container or dust from entering the ball 
races. The shaft is driven by an electric motor 
through V-belts and the shovels may be of mild 
or stainless steel. The reason for the adoption 
of the V-belt drive are two-fold, one being silence 
of operation and the other that this constitutes 
an inexpensive method of obtaining speed 
reduction. When the cylindrical vessel is rotated 
this is accomplished by means of chains driven 
from the shovel shaft. When particularly heavy 
materials are being mixed it is considered advis- 


able to fit a centrifugal clutch to relieve the load 
on the V-belts, when starting up the machine. 
Additional equipment includes overhead sifting 
screens, and dust-proof filling and emptying 
containers. Perforated rubbing and grinding 
attachments can be fitted inside the cylindrical 
mixing vessel, as seen on the right in Fig. 1. 
The attachments are for working a liquid, oil 
or fat into a powder, the finished mix being 
discharged from the machine as a dry powder, 
with the liquid, oil or fat fully dispersed 
within it. 

An average size machine is the M100D model, 
which is generally similar to that shown in 
Fig. 2, and has a total capacity of 25 gallons 
or 4 cub. ft., and an effective working capacity, 
at 60 per cent. filling, of 15-8 gallons or 2-5 
cub. ft. Allowing two minutes for filling, a 
three-minute mixing time and two minutes for 
emptying, the capacity of the machine is 
197-5 gallons per hour. The speed of rotation 
of the shovel shaft in this machine is 140 r.p.m. 
The net weight of the MIO0D model is 425 Ib., 
the floor space required 3 ft. by 4 ft., and the 
horse-power needed 2 or 3. The machine 
shown in Fig. 2 is a somewhat larger model, 
designated FM300D, which has a_ working 
capacity of 64 cub. ft. The horizontal guard 
rails seen are removable and the hand trolley 
on the left is used for emptying the contents of 
the cylindrical mixing vessel. 

The Lédige-Morton machines have found 
successful applications in the pharmaceutical, 
plastics, food-preparation, metallurgical and 
other industries, and complex mixing problems 
have been simplified; in many cases the time 


Fig. 2. Mixing machine with a capacity of 6} cub. ft. 
in the same direction as the mixing shovels but at a slower speed. 
have been found in the pharmaceutical, plastics, food, metal and other industries, 
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The drum of this model rotates 
Applications 


taken for a mixing operation has been con- 
siderably reduced. 

In the plastics industry, by fitting the rubbing 
and grinding attachments, stabilisers and other 
ingredients can be added, as well as colour 
pigments, solvents and fillers, to give a com- 
pletely homogenous mix which, it is claimed, 
is free from streaks even when wax stabilisers 
are used. One interesting application is that 
developed for the mixing of polyvinyl chloride 
polymers, fillers and a plasticiser to a dry 
powder in the presence of heat. The resultant 
mix is fed directly into a cable extruding machine. 
Two sizes of mixing machine are available for 
this work, capable of handling 300 Ib. and 
1,400 Ib. per hour, respectively. They are 
supplied with a jacket for steam or hot-oil 
working up to a temperature of 150 deg. C., and 
the mix is discharged into a_ water-cooled 
container placed under the hot vessel. 


MATERIALS FOR SINTERING 


A. difficult mix is that concerned in the 
preparation of a material for sintering, involving 
graphite and iron powder in proportions of 
30 or 40 : 1. In a European steelworks eight 
Lédige machines are now at work on this mix 
and it is stated that, despite the substantial 
difference in the density of the two materials, 
100 per cent. mixing precision is obtained in 
eight minutes. 

In the food industry the machines are employed 
in the preparation of such products as cake 
mixes, fish and meat pastes and custard powder. 
They are also used in the manufacture of cattle- 
cake and other types of animal food, and in the 
production of mineral salt and of carbon 
employed as a filtering medium. In order to 
help organisations interested in this type of 
equipment we are informed that the Morton 
Machine Company have established facilities 
for carrying out experimental mixes 


LEVERHULME RESEARCH AWARDS 


Among the fellowships approved by the trustees 
of the Leverhulme Research Awards for 1956, 
are one to Dr. E. G. Richardson, reader in 
physics at the University of Durham, for the 
study of “The Propagation of Sound in a 
Turbulent Medium,” and another to Mr. R. A. 
Skelton, superintendent of the map room, 
British Museum, for work on “* The Foundation 
and Early History of the Ordnance Survey, 
1782-1825.” 


Research grants have also been made to 


Dr. R. F. Barrow, Fellow of Exe - College, 
Oxford, for ‘* Studies in the Spec’ scopy of 
Simple Molecules,” to Mr. A. R. Be °y, Turner 
and Newall Research Fellow, Imp: College, 
London, for research on “ The Ir rystalline 


Cracking and Failure of High-Te: Brass ”; 


and to Mr. H. Thomas, assista buildings 
officer, University of Manchester, a study 
of ** The Application of Architect — 
to the Design and Construction © ,ools for 


the Deaf.” 
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Designed for industrial shunting the Peckett 200 h.p. Diesel-mechanical locomotive can give 


a tractive effort in bottom gear of 19,000 Ib. 


DIESEL-MECHANICAL LOCOMOTIVE 
AUTOMATIC GEAR CHANGE SIMPLIFIES CONTROL 


Two prototypes of a Diesel-mechanical loco- 
motive designed primarily for industrial shunting 
have recently been completed by Peckett and 
Sons, Limited, at their Bristol works. For 
what is believed to be the first time a fully 
automatic mechanical transmission has _ been 
developed for locomotive work; it offers the 
ease of control of an electric or hydraulic system 
coupled with a high transmission efficiency and 
simple robust parts. 

The locomotive, which is nominally of 200 
horse-power and has a total weight of 32 tons, is 
20 ft. 4 in. in overall length, 11 ft. 3 in. high and 
8 ft. 6 in. wide. It has an 0-4-0 wheel arrange- 
ment and a wheelbase of 5 ft. 6 in., which allows 
it to traverse a minimum curve of 50 ft. radius. 
The wheels, which are 3 ft. 24 in. in diameter, are 
driven by connecting and coupling rods from a 





Fig. ‘w of locomotive interior showing 
engine ‘ompressor, transmission system and 
clutch evel-gear reversing unit. The trans- 
nar ides automatic gear change controlled 
ydrat 


y by a governor, with four speeds 
forward and reverse. 


jackshaft at the rear end. Models can be built 
to run on standard 4 ft. 84 in. track or on tracks 
ranging from a metre to 5 ft. 6 in. It is also 
anticipated that six-coupled versions will be 
produced for operating on light tracks, where the 
permissible axle load is_ limited. These 
modifications will require no major alteration to 
the locomotive. The bonnet has four access 
doors on each side and large double doors in the 
roof for engine maintenance. As can be seen 
from Fig. 1, a clear view is obtained from the 
driving positions, both over the bonnet and to the 
rear. 
INDUSTRIAL SHUNTING 


The locomotive has a top speed of 13} m.p.h., 
which is quite sufficient for most industrial 
shunting. The bottom gear tractive effort is 
approximately 19,000 lb. There are four gear 
ratios, 4 : 1, 2°54: 1, 1:57: 1, and 1:1, witha 
final drive ratio of 10 : | from the gearbox to the 
rail wheels. These ratios can, of course, be 
varied to suit particular applications, with 
corresponding variations in the maximum speed 
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and tractive effort. All four ratios apply to 
forward and reverse. The two prototype loco- 
motives differ in that one is fitted with a Gardner 
type 8L3 engine developing 204 b.h.p. at 1,200 
r.p.m., and the other with a Crossley type EST 4 
developing 220 b.h.p. at 750 r.p.m. By means 
of a different ratio in a pair of transfer gears, the 
input shaft of the gearbox is in both cases 
driven at a maximum speed of 1,200 r.p.m. In 
all other respects the two locomotives are 
similar. The design has been arranged so 
that other well-known makes of Diesel engine 
can also be accommodated. 

The four-speed automatic gearbox has been 
developed by Hobbs Transmission Limited, of 
Leamington Spa, in conjunction with Peckett 
and Sons Limited. In general principle, it is 
similar to Hobbs transmissions fitted to road 
vehicles and to certain armoured fighting 
vehicles and heavy earth moving equipment, 
though the present application differs con- 
siderably in detail. This unit will be described 
in a later issue of ENGINEERING. (It has 
industrial as well as traction applications.) The 
arrangement of the transmission and other 
equipment can be seen in Figs. 2 and 3. 

Control of the engine is achieved by two levers 
only, the throttle and the reversing lever, since 
the gear changes are automatic. Only two other 
controls are necessary for driving the locomotive 
—the air-brake valve and the sanding valve— 
making a total of four, all of which are duplicated 
on each side of the cab. Instruments have been 
reduced to a minimum in the interests of 
simplicity and the number of protective devices 
has been limited to facilitate maintenance. A 
twin-cylinder Broom and Wade air compressor 
provides air for the Westinghouse air brake, 
and also for the horn and sanding gear. 

The design of the gearbox enables an over- 
riding manual gear lever to be fitted, which will 
give positive engagement of first, second or 
third ratios. This may be of value in specialised 
applications, for example, where it is desired to 
use the resistance of the engine to control a load 
down long gradients. In the case of a manual 
change it is only necessary to move the lever 
to the ratio desired; the actual changing is then 
accomplished by the various parts of the 
hydraulic circuit in exactly the same manner as 
an automatic change. Power is_ transmitted 
from the engine to the gearbox by a Layrub 
flexible coupling. 


REVERSING 
Reversing is accomplished by clutching in 
alternative spiral-bevel gears in the final drive, 
by means of hydraulically operated clutches. 
They are interlocked with the gearbox so that 
engagement or release can only occur when the 
engine is at idling speed. It is not necessary, 
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Fig. 3 Arrangement of 200 h.p. locomotive showing layout of engine and other equipment. 
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however, for the locomotive itself to be com- 
pletely at rest when reversing, so that a rapid 
change of direction can be accomplished. In 
addition to the bevels and reversing clutches, the 
final drive box contains double reduction spur 
gearing, with the final gearwheel mounted on 
the jackshaft. 

The plate frames are rigidly braced by cross 
stays and a substantial racking plate which runs 
from the front of the locomotive to the forward 
end of the final drive box; this is bolted directly 
between the frames and itself forms a stiffener 
of great strength. The engine is rigidly mounted 
on a fabricated sub-frame assembly which is 
bolted to the racking plate. Plain axleboxes 
are employed, having overhung springs mounted 
inside the frames. The fuel tank of 220 gallons 
capacity is mounted under the bonnet just forward 


PRODUCTION 


During the past nine days, from May 23 to May 
31, the second Production Exhibition, organised 
by Andry Montgomery, Limited, 32 Millbank, 
London, S.W.1, in co-operation with the Institu- 
tion of Production Engineers, has been held at 
Olympia. Concurrently with the exhibition, a 
conference has taken place on the theme “ Invest- 
ing in Success,” with discussions on international 
co-operation for productivity, research, auto- 
mation, atomic energy, fuel utilisation, factory 
design and layout, designing for production, 
machine tools, quality control and inspection, 
simplification and standardisation, work study, 
materials handling, utilisation of resources, 
education and training, and human relations. 

The purpose of the Production Exhibition, 
which is not primarily a “ trade show,” was to 
demonstrate, to management and to labour, 
how industry can best make use of available 
manpower, materials and machines—a problem 
of urgency for the United Kingdom, which is 
lagging behind the United States, Canada, 
Sweden and Switzerland in productivity. Essential 
steps in increasing productivity, all of which 
were represented in the exhibition, are education 
and training of workers and management at all 
stages; research and development: work 
study; standardisation; manpower; methods of 
manufacture; aids to production; automation; 
choice of materials; and design for production. 

The use of research as a tool for increasing 
productivity was the theme of the Department 
of Scientific and Industrial Research stand, on 
which were displayed a diversity of products 
and processes developed by various firms, both 
of medium and small size, and all with a different 
approach to the research problem; while some 
have conducted their own researches, others 
have used the resources of the government 
research departments and co-operative research 
associations; in some cases technical periodicals 
and patent searches laid the foundation of 
development, while one firm derived inspiration 
from the Skylon of the 1951 Festival of Britain 
exhibition for developing a stool for factory 
workers with a suspension system designed to 
reduce body tension and fatigue. 


TRAINING FOR MANAGEMENT 


Among the exhibits on education and training 
may be mentioned the scheme of Thomas Hedley 
and Company, Limited, Newcastle-upon-Tyne, 
for training graduates for management responsi- 
bility. The training course lasts six months, 
and from the start the graduate plans his own 
work in a series of graded assignments, familiaris- 
ing himself with the process and equipment, 
the people on the job, and the administration. 

The exhibit of the British Motor Corporation, 
Limited, Cowley, Oxford, which showed in 
model form the wide extent to which mechanisa- 
tion has progressed in the automobile industry, 
was planned and progressed by production- 
engineering apprentices of the Austin Motor 
Company. Trade apprentices of the company 
assembled the models and prepared the display, 
the central item of which was an illuminated and 
animated representation of car production and 


of the cab. Warming radiators using the 
engine cooling water add to the driver's comfort. 

The primary considerations in designing these 
locomotives have been simplicity, robust con- 
struction and easy maintenance, to be achieved 
at moderate cost. The design can be readily 
adapted for a variety of applications in addition 
to industrial shunting. At the present time two 
smaller versions of 100 horse-power and 150 
horse-power are under development, and it is 
intended to extend the range upwards. 

Apart from items already mentioned, com- 
ponents have been supplied by: Alfred Wiseman 
and Company, Limited (final drive box); West- 
inghouse Brake and Signal Company (air-brake 
gear, sanding gear and horn); C.A.V. Limited 
(starter and dynamo); Exide (battery); and 
Reliance Radiators, Limited (radiator). 


EXHIBITION 


assembly lines. Flashing lights showed how 
the production programme is fed into an E.M.lI. 
electronic production control unit which issues 
instructions to production lines through a time- 
delay unit so that various components reach the 
final assembly lines at the required time. 

Other working-model exhibits on this stand 
included a twelve-station straight-line transfer 
machine; the Rotodip plant in which car bodies 
receive their rust-proofing and initial paint 
treatment, at a rate of 22 bodies per hour; 
a multipl-track electronically controlled sequenc- 
ing conveyor; a running-in unit in which the 
crankshafts of complete engines still moving along 
the assembly track, are rotated by electric motors 
for 17 minutes; Ransburg electrostatic paint 
spray plant, supplied by Henry W. Peabody 
(Industrial), Limited, 17 Great Suffolk-street, 
London, S.E.1, which reduces wastage resulting 
from “ overspray”™’ ; and a photo-electrically 
controlled automatic spray paint. 


AUTOMATION AND DATA PROCESSING 


Electronic machine-tool control was demon- 
strated by E.M.I. Electronics Limited, Hayes, 
Middlesex, who have already installed two such 
systems in users’ factories—one at Laurence, 
Scott and Electromotors, Limited, Norwich, 
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applied to a precision copymi 
Research Engineers Limited, des: py od 
NEERING for December 2, 1955, ; 769, ang 
one with Bristol Aero Engines |; applied 
to a Cincinnati vertical miller. 


A limited amount of informa‘ egardi 
the dimensions of the finished pa: fed mn 
the control unit in the form of pu ned Paper 
tape. The control unit works ou ihe ancil- 
lary information needed, and © irols the 
machine automatically while it cuts se required 
shape. 

Punched tape for communication sid control 
was the theme of the exhibit of Creed and Com. 
pany, Limited, Telegraph House Croydon. 
Surrey. Equipment for “control” applica. 
tions, such as data processing and automation 
includes a new perforating typewriter which 
produces punched tape at speeds up to 20 
words a minute simultaneously with a normal 
typewritten copy; tape checking by a new tape 
verifier which examines a “ suspect” tape and 
produces a second error-free tape; and tape 
reading at 800 characters per minute by a multi- 
head tape reader, and the automatic recording 
of data in punched-tape form at the high speed 
of 25 characters per second by the new Model 25 
high-speed re-perforator, together with the subse- 
quent reproduction of such data in printed page 
form by Model 54 page teleprinter receiver. 

The British Tabulating Machine Company, 
Limited, 17 Park-lane, London, W.1, demon- 
strated the use of punched cards and the Hec 
electronic computer for reducing clerical effort 
in production control procedures. The company 
formed, some two years ago, a Production Con- 
trol Department to formulate a picture of the 
difficulties likely to be encountered when mech- 
anising production-control procedures, either on 
punched card equipment or with a Hec electronic 
computer. Research carried out by this team 
has enabled them to evolve mechanised tech- 
niques, dealing with the whole field of technical 
and clerical procedures. The exhibits showed in 
some detail the procedures involved, using sim- 
plified flow charts covering planning and schedul- 
ing, raw-material control, and plant and labour 
loading. Examples of the amount of detail 
available in the final computer tabulations—and 
the technique noting only those facts which 
require immediate action—were displayed. 


NOTICES OF MEETINGS 


Association of Supervising Electrical Engineers 
OXFORD 

Annual General Meeting. Oxford, Reading and District 

Branch. Y.M.C.A., 10 George-street, Oxford. Sat., June 2, 


p.m. 
Building Centre 
LONDON 
Films illustrating Tiger V and Wolf IIIb excavators. Wed., 


June 6, 12.45 p.m. 
Chemical Society 
LONDON 


Centenary Lecture on “ The Present Status of the Trans- 
uranium Elements,” by Professor G. T. Seaborg. Thurs., 
June 7, 7.30 p.m. 

LIVERPOOL 
Centenary Lecture on “ The Present Status of the Trans- 
uranium Elements,” by Professor G. T. Seaborg. Chemistry 
Lecture Theatre, The University, Liverpool. Tues , June 5, 


5.30 p.m. 
Institute of Metals 
LONDON 
“Some Recent Studies of Irradiation Effects in Metals and 
Other Solids,” by Professor R. Smoluchowski. Institution of 
Naval Architects, 10 Upper Belgrave-street, S.W.1. Wed., 
June 13, 6.30 p.m. 
Institution of Civil Engineers 
LONDON 


Annual General Meeting (Corporate Members only). Tues., 
June 5, 5.30 p.m.* 


Institution of Mining Engineers 
a : 

ummer Meeting: ‘ ; 
“ Problems of *Coal-Face Mechanisation in the Scottish 
Coalfield,” by Dr. J. H. Paterson and H. H. Wilson, at 11 a.m. 
“A Study of British and Continental Methods of Colliery 
Blasting,” by R. F. McCormick and Dr. R. Westwater, at 
2.30 p.m. Freemasons’ Hall, 96 George-street, Edinburgh 2. 
Wed., June 20. Various visits and excursions. Thurs. and 
Fri., June 21 and 22. 


Institution of Naval Architects 
LONDON ; : 
“The Planing Performance, Pressures and Stresses in a High- 
Speed Launch,” by Commander P. Du Cane, R.N. Thurs., 
June 7, 4.45 p.m.* 


Institution of Production Engineers 


PETERBOROUGH ae 
One-day conference on “Aspects of Automation. North 


Midlands Regional Meeting. At works of F. Perkins, Lid., 
Peterborough. Sat., June 2, 10 a.m. 


Royal Meteorological Society 
LONDON 


“The General Circulation of the Atmosphere: A Numerical 
Experiment,” by N. A. Phillips. Wed., June 5 p.m. 


Royal Society of Arts 
LONDON 


“The Influence of National Character on De ca,” by Paul 
Reilly. Wed., June 6, 2.30 p.m. 


The address and telephone number of the headquarters of each institution are given below Meetings 
in the headquarters town are held there unless otherwise stated. Particulars for this co!" should 
reach the Editor not later than Monday morning in the week preceeding the date of ' » meeting, 


* An asterisk is placed where it is understood that tea is available prior to the time s*: 


Association of Supervising Electrical Engineers, 23 Bloomsbury- 
square, London, W.C.1. (LANgham 5927.) 


Building Centre, 26 Store-street, London, W.C.1. (MUSeum 
Chemical Society, Burlington House, Piccadilly, London, W.1. 
(REGent 0675.) 


Institute of Metals, 4 Grosvenor-gardens, London, S.W.1. 
(SLOane 6233.) 


Institution of Civil Engineers, Great George-street, London, 
S.W.1. (WHltehall 4577.) 


Institution of Mining . in. 3 Grosvenor- it, London 
S.W.1. (BELgravia . - 
Institution of Naval Architects, 10 Upper rave-street, 
London, $.W.1. (SLOane 4622.) sel " 
Institution of Production Engineers, 10 oe 
London, W.1. (GROsvenor 5254.) south Ken- 
Royal Meteorological Society, 49 Cromwell-1 . 
sington, London, S.W.7. (KENsington Lond 


Royal Society of Arts, John Adam-strect, ‘ 
W.C.2. (TRAfalgar 2366.) 
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TE EVISION AS AN AID TO BOILER 
CONTROL 
PE! >COPE EQUIPMENT FOR FURNACE OBSERVATION 


The ob. vation of furnace conditions tends to 
become ore difficult as the size of boilers, 
especiali, the large pulverised-fuel units which 
are now being installed in power stations, is 


increased. The combustion chambers can no 
longer be inspected from one, or even two, 
levels and a tour of inspection may take as much 
as half an hour. Moreover, the plain mirror 


periscope, which has been in use for this purpose 
for many years, has its limitations when remote 
control of the boilers is installed, while with 
pulverised-fuel firing it is important that a 
close watch should be kept on combustion condi- 
tions. Finally, when pressure firing is adopted, 
so that the furnace operates under forced rather 
than balanced draught, the inspection doors 
must be small and must be arranged for operating 
under pressure, utilising an air blast “* curtain ” 
for protection. 

These considerations have led to the develop- 
ment of periscopic television equipment by 
Babcock and Wilcox, Limited, Farringdon- 
street, London, E.C.4, in conjunction with the 
British Iron and Steel Research Association, 
Marconi’s Wireless Telegraph Company, Limited, 
Chelmsford, and the Foster Instrument Company, 
Limited, Letchworth. This equipment, which has 
been installed on a 400,000 Ib. pulverised fuel- 
fired boiler at Barking C power station, incor- 
porates optical principles which enable the whole 
of the burner wall and the burners themselves to 
be observed from a single position, and to be 
televised thence to any part of the station. 


COMPLETE WALL IN VIEW 


The optical system used, which is shown 
diagrammatically in Fig. 1, consists of an 
arrangement of filters, image forming lenses a 
and a,, prisms b and b,, and field lenses c and ¢, 
upon which light from the furnace impinges 
through the apertures d and d,. On emerging 
from the field lenses the light next passes through 
the objective lens e and falls on the eyepiece /, 
from the outlet of which it passes to the television 
camera. It is transmitted thence to a monitor 
Screen, where the furnace conditions can be 
viewed. 

As will be seen, the periscope is of the panora- 
mic type with twin entrance apertures, the lenses 
and prims 4 and b, and c and ¢, being so arranged 





that two fields of view are combined with a divid- 
ing line at the centre of the picture. A field of 
90 deg. in one plane and 45 deg. in the other can 
easily be resolved, thus allowing a complete 


burner wall to be observed from a position above 
the burners. 


PANORAMIC PERISCOPE 


The periscope, which is completely water- 
cooled and is also provided with an air blast 
arrangement to prevent fly ash from settling on 
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the emission of gas or flame. Actually the unit 
can safely be inserted or withdrawn against 
furnace pressures up to 20 in. water gauge. 


TELEVISION CAMERA 


The camera is of the standard Marconi indus- 
trial type which measures 5} in. by 4 in. by 84 in. 
and weighs only 44 Ib. It incorporates a 
Vidicon pick-up tube, the signal from which is 
capacity-coupled to a three stage video amplifier 
and fed thence to a mixer stage. In this circuit 
the outputs of the vision and synchronising 
pulse circuits are combined, and the resultant 
signal is further amplified. This combined 
signal is then fed through a clipper stage which 
keeps the horizontal and vertical synchronising 
pulses equal in amplitude regardless of varying 
signal conditions. Stable monitor synchronisation 
is thereby maintained. An _ earthed-cathode 





Fig. 1 Diagram of periscopic system installed on 400,000 Ib. pulverised fuel-fired boiler at Barking 
power station for the observation of furnace conditions. 
a and a, Image forming lenses. 6 and 6, Prisms. cand c, Field lenses. d and d, Entrance apertures. e Objective lens. / Eyepiece 


the lens windows, is mounted on the pneumatic- 
ally operated carriage illustrated in Fig. 2. This 
carriage can be advanced or withdrawn from the 
furnace by a Martonair remote-controlled air 
cylinder. The television camera is also mounted 
on the carriage and is visible on the extreme 
right of the illustration. 

When applied to a pressure-operated furnace 
the nose of the water jacket of the periscope is 
provided with a conical fairing, which can be 
seen on the left of the illustration, to ensure 
that the flow of air in the 4 in. air blast door 
through which the unit enters the furnace is not 
interfered with. The door itself consists of 
gas-tight flaps, which are pushed open by the 
nose of the periscope as it advances, while simul- 
taneously high pressure air is automatically 
admitted to a ring of nozzles which converge on 
the opening round the door. The velocity of 
these jets is high enough to induce air into the 
furnace and to form a “ curtain,” which prevents 


Fig. 2 View of the 
periscope unit showing 
cooling arrangement 
and television camera 
whereby the furnace 
conditions can be 


remotely viewed. 


Hartley oscillator circuit provides any frequency 
between 54 and 58 megacycles, which is modu- 
lated by the vision signal. This modulated 
signal is then fed through a coaxial cable to the 
control unit. 

The control unit contains the horizontal and 
vertical deflection circuits for the pick-up tube 
and a circuit which prevents the burning of the 
video target coating in event of scanning failure. 
It also includes circuits for providing the neces- 
sary wave forms for vertical and horizontal 
scan, vertical and horizontal blanking and 
synchronising pulses. Its power consumption 
is 100 watts at either 100 to 117 volts or 200 to 
250 volts. 


SAFETY PRECAUTIONS 


The periscope which has just been described, 
is normally used only during lighting up. Under 
stable operating conditions it is withdrawn and 
monitoring is effected by a photo-electric cell. 
Should the overall brightness of the furnace 
then decrease, this cell operates an alarm on the 
control panel and the periscope is automatically 
advanced into the furnace, so that the burner 
which has been extinguished is shown on the 
screen of the monitor. Interlocks are provided 
to ensure that the periscope cannot be advanced 
into the furnace unless both compressed air and 
water supplies are available and is withdrawn 
should either of these services fail. 


= 2 & 


ELECTRICITY SUPPLY FOR APRIL 


Increase Maintained 


Once again the national figures for electricity 
show an increase over those for 1955—those for 
April, 1956, are 13-6 per cent. greater, a figure 
which is reduced to 8-2 per cent. (the same as 
for February) when corrected for weather and 
the number of effective working days. The 
total number of units sold by the Central 
Electricity Authority was 5,812 million kWh. 

Of this total, the Area Boards sent out 
4,640°6 million units and the remainder was 
supplied direct from the C.E.A. “ Mainly 
industrial *’ showed an increase of 11-4 per cent. 
and ‘ mainly non-industrial ” one of 16-9 per 
cent. over the corresponding figures for last 
year. 
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ATOMIC 


M.1.T. and Princeton to build large accelerators— 
Bubble chamber for viewing tracks of nuclear particles— 
First Calder Hall reactor becomes critical— Details of 
Soviet atomic power station plans and a nuclear pow ered 
ice-breaker—U.S. A.E.C. issues licences for private 
atomic power station construction—Ceramic uranium 
carbide reactor fuel— Reactor research. 

As in the previous Atomic Review, abstracts of United 
Kingdom Atomic Energy Authority and other reports may be 


recognised by the official reference classification inserted after 
each item 


Accelerators and Particles 

The Massachusetts Institute of Technology and 
Harvard University are jointly to design, build and 
operate a 6GeV (G 10°; in U.S.A. B 10°) 
electron synchroton to be called the “* Cambridge 
Electron Accelerator.” The unit, which will be a 
circular alternating gradient electron synchroton 
236 ft. in diameter, is to be completed in about four 
years. Sixteen radio-frequency circuits will serve to 
accelerate the electrons, which will be guided round 
the orbit by 48 laminated magnets, each measuring 
2 ft. by 2 ft. by 11 ft. The machine will be used for 
fundamental research in particle physics. Though it 
will be, as far as is known, the highest-energy electron 
accelerator, it will not be as powerful as the proton 
synchroton now being built at the Brookhaven 
National Laboratory, New York, which will accelerate 
protons to energies of 25 to 30 GeV. The University 
of California’s “ Bevatron,” which is already in 
operation, has a power of 6 GeV. 

Another machine is to be constructed at Princeton, 
New Jersey, and will be used by Princeton University 
and the University of Pennsylvania. This will be a 
3 GeV uniform gradient proton synchroton, resembl- 
ing the cosmotron at Brookhaven National Labora- 
tory but with a higher beam intensity. The main 
element of the machine will be an alternating-current 
electromagnet 80 ft. in diameter and weighing 400 
tons. One purpose for which it will be used is the 
investigation of heavy mesons. 

High energy accelerators are also being built in 
the Soviet Union. One which is believed to have 
recently been completed will give particles of between 
10 and 12 GeV; in addition, a proton accelerator 
having a power of 50 to 60 GeV is being planned. 
Machines under construction at the CERN Labora- 
tory in Geneva will operate at 600 MeV and 25 GeV. 
Articles describing high powered accelerators have 
recently appeared in ENGINEERING (vol. 180, pages 
340, 374 and 530, 1955). 

The design of a Cerenkov counter for the proton 
synchroton at Birmingham University has been 
described in an AERE report. It is a development 
of an early design due to Getting. The detector has 
an optical efficiency far exceeding those of detectors 
previously used on accelerated proton beams, while 
estimates of the overall resolution indicate that the 
instrument is only slightly inferior in this respect to 
other designs. There are certain practical considera- 
tions in applying the design to the Birmingham 
machine, in relation to the low flux of particles, the 
low repetition rate, and the pulse characteristics of 
the external proton beam. A vacuum photocell may 
be used in place of a photomultiplier. (J. V. Jelley. 
AERE NPR. 1770.) 


BUBBLE CHAMBER 


A new technique for observing the paths of nuclear 
particles has recently been described in The Times 
Science Review by Mr. J. McKenzie, of the Cavendish 
Laboratory, Cambridge. Methods in current use are 
the familiar Wilson cloud chamber and the basically 
similar One of recording the particle tracks directly 
in the emulsion of a photographic plate. The new 
method is in a sense a reversal of the cloud chamber, 
for the tracks are not recorded by the condensation 
of a vapour but by the formation of bubbles in a super- 
heated liquid, which though above boiling point 
only vaporises as the particle passes through it. 
Liquid hydrogen, ethane, propane and other materials 
have been used as the superheated liquid and the 
technique is expected to yield useful results in the 
near future. The originator of the idea was Dr. 
D. A. Glaser, of the University of Michigan and it 
has been developed in its present form by Professor 
L. Alvarez of the University of California. The 
illustration above shows tracks of nuclear particles 
in liquid hydrogen; the key indicates possible events 
represented by the tracks. 


Reactors for Power and Propulsion 


Probably the most important recent event in the 
field of atomic energy occurred on May 22 when the 
first of the two reactors at the Calder Hall power 
station became critical. Calder Hall is likely to be 
the first full-scale atomic power station in the world 


REVIEW 


to generate electricity. Physical measurements and 
instrument checks are now being made and the 
gradual commissioning of the plant will follow. 
Her Majesty the Queen is to perform the official 
opening of the station on October 17. 

There has been some doubt as to the extent of the 
Soviet atomic power programme owing to a failure 
by the Soviet authorities to distinguish between 
reactor heat output and electrical capacity. However, 
in the hope of forming a clearer picture we give below 
a direct translation of Academician I. V. Kurchatov’s 
remarks on the subject, made at Harwell some weeks 
ago. 
er We aim to develop atomic power production 
which in the conditions of the European part of the 
U.S.S.R., at least will be more economical than coal 
power. To this end we plan to build in the early 
period large atomic electric power plants of 400,000 
to 600,000 kW to accumulate experience in nuclear 
engineering and mass production of fuel elements 
and their processing. Atomic power can be economic- 
ally produced only at large atomic power plants. 
The construction of such plants and their operation 
will also make it possible to determine which of the 
installations are safest for the surrounding population. 
The economic characteristics and these data will 
determine the type of atomic power stations and the 
scale of atomic power development in the 1960-1970 
period. 

SOVIET PLANS 


“In the 1956-1960 five-year period, we plan to 
build five experimental atomic power stations. 
According to this programme the atomic power 
stations will be put into operation beginning with 
the end of 1958; some of them will start operation in 
1959 and 1960. Two stations will be equipped with 
water-modulated and cooled thermal and epithermal 
200,000 kW reactors, and 70,000 kW turbines using 
saturated steam of about 30 atmospheres pressure. 
Another station will be equipped with graphite- 
moderated steam and water-cooled reactors of the 
type used at the first atomic power plant of the 
U.S.S.R.Academy of Sciences, on which a paper was 
read at the Geneva Conference by Professor Blokhin- 
tsev (ENGINEERING, vol. 180, page 233, 1955). Each 
reactor will produce steam at about 90 atmospheres, 
superheated to 480 to 500 deg. C. for feeding turbines 
of 200,000 kW total capacity. The third type of atomic 
power plant will have a heterogeneous heavy water- 
moderated and gas-cooled reactor. It will produce 
steam at about 30 atmospheres. pressure, with a tem- 
perature of some 400 deg. C. for feeding turbines of 
200,000 kW total capacity. 

** Besides these three types of large atomic power 
plants, we shall build and put into operation in 1959-60 
several pilot plants each with an electrical capacity 
of 50,000 to 70,000 kW. These will include: 1. a 
unit with a water-moderated thermal reactor and a 
turbine operated by slightly radioactive steam fed 
directly from the reactor; 2. a homogeneous heavy 
water-moderated thermal-breeder reactor, with the 
uranium 233-thorium 232 cycle; 3.a thermal graphite- 
mogerated and sodium cooled reactor; and 4. a fast 
sodium-cooled breeder reactor with the plutonium 
239-uranium 238 cycle.” (See article, ‘* Atomic 
Speculation.) 

Czechoslovakia has also announced that an experi- 
mental nuclear power station with an initial capacity 
rod 150 MW has been proposed in a new Five-Year 
Plan. 

In a recent interview published in /zvestia, Mr. 
E. P. Slavsky, chief of the Soviet atomic energy 
administration, has expressed his confidence in the 
development in the near future of an atomic powered 
aeroplane and given details of a reactor-driven ice 
breaker already under construction. The vessel is 
to be of 16,000 tons displacement, fitted with engines 
developing 44,000 h.p. and capable of 18 knots. 


CERAMIC URANIUM FUEL 

During May, the U.S. Atomic Energy Commission 
issued the first two licences for private construction 
of nuclear power stations. The Consolidated Edison 
Company of New York received a licence to build a 
140,000 kW. pressurised converter thorium reactor. 
Babcock and Wilcox are responsible for its construc- 
tion and it is scheduled for completion by October, 
1960. The General Electric Company are the con- 
tractors for a 180,000kW’ boiling-water reactor to be 
built under a licence issued to the Commonwealth 
Edison Company of Chicago. The reactor is ex- 
pected to begin trial operation in July, 1960. Other 
private projects planned have a total capacity of 
1,100 MW. 

A reactor plant driving a gas-turbine through a 
closed cycle, and using ceramic uranium carbide as 
fuel, has been proposed in the United States. The 
plant would combine the advantages of solid fuel 


June 1, 1956 ENGI: RING 





Tracks of nuclear particles left as bubbles in 
superheated liquid hydrogen in a 10 in. bubble 
chamber. Events suggested in key below. 
Original photograph taken at the University of Californj 
published by courtesy of Mr. J. McKenzie of she Cankae 

Laboratory, Cambridge.) 
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Key to the most striking sequence of tracks in the accompanying 
illustration. There appear to be four successive events which 
may possibly be described as follows: a mm meson (1), of 273 
electron masses, strikes a proton, scatters it (2), and produces a 
K~ meson (3), of 966 electron masses, and a neutral 6° meson, 
also of 966 electron masses. The neutral meson leaves no 
track and is shown dotted. It decays into a7 meson (4) and 
az + meson (5). Thea* meson stops in the hydrogen and decays 
into a «+ meson (6), of 207 electron masses, which remains in the 
hydrogen and decays into a positive electron (7), which passes 

through the top glass of the chamber. 


and high operating temperatures, these being in the 
region of 1,200 deg. C. A small reactor could there- 
fore produce between 10 and 15 MW of electricity. 
The outer casing of the reactor might be made of 
hafnium carbide, which remains unmelted up to about 
3,900 deg. C., while various structural members 
would be made of other ceramic materials. 


Reactor Research 


The Swedish Atomic Energy Company has applied 
for a State grant of S.kr. 36-5 M for the budget year 
1956/57. Capital expenses include the construction 
of the second experimental reactor and the cost of 
preparing fuel material. Experiments and develop- 
ments in recent years have suggested that it may be 
possible to reduce prices for the production of 
uranium by the Swedish method from her own low 
quality ores by improving methods and increasing 
the scale of operations, and the company 1s con- 
tinuing prospecting for other deposits. (R. G. 
Silversides. Scandinavian I/N. D.S.L.R.) _ The 
Rensselaer Polytechnic Institute at Troy, New York, 
have announced completion of a 30 ft. deep 
““swimming pool ” reactor for research purposes, 
and the Massachusetts Institute of Technology !s t 
build a heavy-water research reactor at Cambridge, 
Mass., based on the Argonne CP-S plant. 


FISSION PRODUCT GASES 
An investigation of fission product gases has been 
carried out and their characteristics determined. = 
activity, heat release and weight of the fission Tl “ 
gases and their daughter products w! ch a ed 
removed from a 140 MW reactor has bee’ calculat 


and results are given. The way in \ — _ 
results can be applied to other reactor po ver ne RE 
indicated. (P.C. Davidge and C. J. L. Lous. 
C/M 262.) : 

A value for the temperature coeffic! pee of 
geneous spherical reactors has be : ; 
The temperature coefficient (defined as, sf seal 
K, is the effective multiplication const: = — 
as a function of changes in the nuc ap 
and reactor size for a spherical homog: pe the 
with an infinite reflector. It is asst be 
temperature changes in the core and re rh. 
same, and that the moderating mater t “ERE 
in the core and reflector. (C. C. H' 


RP/M 65.) 














ATOMIC SPECULATION 
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The va f speculation on inadequate information 
has a fi tion much like the pleasure of unravelling 
a det story plot or reconstructing ancient 
civilisa on meagre archaological evidence. The 
man ol » the security fence is sometimes tempted, 
perhaps « shiy, to play this game with atomic energy. 
Almost .!ways he will find an essential item of 
informa’ n missing and will be compelled to resort 
to guess ork in order to complete his picture. 


CONFLICTING SOVIET FIGURES 


A good example is the Soviet announcement 
concerning their proposed atomic power station 
programme. In Mr. N. A. Bulganin’s report to 
the 20th Congress of the Communist Party of the 
Soviet Union, he stated in a section covering work 
planned for completion by 1960, immediately after 
some figures for the electrical generating capacity 
of projected orthodox power stations: “A note- 
worthy feature of the Sixth Five-Year Plan will be 
the broad construction and utilisation of atomic 
power stations. The draft directives propose the 
building of several atomic power stations with a total 
capacity of 2 to 2$ million kilowatts, which is about 
one and a half times as great as the capacity of the 
power stations whose construction was envisaged 
under the famous GOELRO plan.” Mr. D. G. 
Zhimirin, first deputy chairman of the State Planning 
Commission, has since confirmed that this figure 
represents the proposed atomic power station 
capacity to be achieved by 1960. @ 

Now the figures given by Academician I. V. 
Kurchatov (see “* Atomic Review”’) suggest, if it is 
assumed that one power station has no more than 
two reactors, that the total electrical capacity to be 
installed by 1960, will not exceed 800 or 900 MW. 
Furthermore, since this is an experimental programme 
it would be unwise to carry it Out ona very great scale. 
Does this mean that Mr. Bulganin was speaking in 
terms of reactor heat capacity? This seems unlikely 
since the 2 to 24 million figure is compared with 
corresponding figures for orthodox power plants. It 
would surely be ridiculous to set reactor heat out- 
put beside calorific value for coal and oil burning 
stations or the potential energy of water for hydro- 
electric stations. How are these conflicting estimates 
to be reconciled? Can it be that Mr. Bulganin’s 
figures were compiled from various sources by a non- 
technical layman, who was unable to distinguish 
between reactor heat capacity and electrical output? 
Or is it that an attempt has been made to confuse 
the foreign observer ? 

In any case, but particularly if Mr. Bulganin’s 
figures are accepted, the extent of the Soviet proposals 
is interesting, since we cannot assume that shortage 
of coal has provided the impetus for rapid develop- 
ment, as it has in this country. It remains to be 
supposed either that nuclear fuels are abundant in 
the Soviet Union, that plutonium is to be produced 
on a large scale, or that the cost of transporting coal 
is high. It does in fact appear from other remarks 
made by Academician Kurchatov that although 
energy resources in Siberia are large, in the European 
part of the U.S.S.R., where most of the Soviet 
Union’s population and industries are concentrated, 
coal is likely to become increasingly scarce and 
transportation costly. A last possibility is that the 
Soviet Union, being a comparatively late starter in 
the industrial field, has chosen from now on to 
develop its electricity supply system mainly on a 
nuclear basis. This may be compared with architec- 
ture in Japan or Venezuela where the buildings are 
much more modern than ours, or transport in West 
Africa where roads are few and poor but imernal 
air services extensive. 


HOT REACTORS 


The casual reader might expect that in Britain, 
atomic cnergy matters would be less clouded in 


securi' But he would be mistaken. It is almost 
as di) \t to see through the chicken wire round 
Harw . through the now slightly perforated iron 
Curta ‘hough perhaps the recent Open Days 
hera ore indulgent era. Again it is necessary to 
reso! peculation. It can be fairly certain, for 
insta hat work is being carried out in the United 
King on high-temperature reactors using molten 
meta etal slurry fuels, as it is in the United States, 
but ve discover that someone has completed 
some rently academic research on flow and heat 
trans oblems in liquids exhibiting spontaneous 
inter it generation, we must take it on trust. 
Si ivertisements in this paper and the daily 
Pres: »metimes helpful, but these could no doubt 
be v. leading since they are probably composed 
to g ay as little as possible. Recently, for 
cn jarwell was advertising for Scientific 
K 


o work in a group engaged on research 


into novel methods of particle acceleration, in 
particular, methods capable of producing high beam 
intensities. Initial work being carried out on model 
magnets and accelerating systems is expected to 
provide information upon which to base the design 
of a new machine.” Since the Atomic Energy 
Research Establishment performs research generally 
with some practical object in view, and since accelera- 
tors are mainly used for fundamental research, it 
might be guessed that construction of a high-powered 
machine was envisaged for thermonuclear studies. 
As has previously been pointed out, hydrogen fusion 
reactions might be initiated in several ways; apart 
from methods employing pulsed electric currents 
through gases and shock waves caused by small 
explosions, particle accelerators could be used to 
give the high temperatures required (about a million 
degrees C.). 

The great practical value of accelerators is 
illustrated by the immense amount of money the 
Soviet authorities seem prepared to spend on them. 
However, it would be very rash indeed to jump to 
the conclusion on this evidence that the U.K.A.E.A. 
were planning investigations of that kind. Indeed, 
the new accelerator might well be needed for far less 
sensational studies, bearing, perhaps on the structure 
of atomic nuclei, radiation damage research, or 
almost anything. 


ECLIPSE OF THE FISSION REACTOR ? 

A further question relating to thermonuclear 
reactions concerns the purpose of the high-level 
conference which has been called to discuss the 
fusion process on June 4. Does this mean that the 
main problems of controlling the reaction have been 
solved? Has the stage been reached when firms 
must be warned (A.E.I., G.E.C., English Electric, 
British Thomson-Houston and Hawker-Siddeley are 
to be represented) to abandon orthodox fission 
reactor plans since the much more economical fusion 
process will soon be ready? Or is it simply the 
beginning of practical development in this field, so 
that the time has come to distribute research work? 
The conference may of course have the much more 
general task of deciding what approach to the 
problem should be adopted: pulsed electric discharges, 
small explosions or high-powered particle beams. 

Other problems which call for speculation are the 
future demand for electrical power in this country; 
the basis on which the published estimates have been 
made; and how economically nuclear power stations 
are likely to contribute towards the anticipated 
requirement. The figures for electrical demand 
shown in the accompanying graph were estimated in 
September, 1955, and in December of that year Dr. 
G. H. Daniel of the Ministry of Fuel and Power, 
speaking before the Institution of Production Engi- 
neers, said that the fuel demand increased by 0-6 to 
0-7 per cent. for every | per cent. increase in national 
output. 


FORECASTING ELECTRICAL DEMAND 

Since these two sets of information are to 
some extent related, we have an equation including 
only one unknown, national output. The question 
is whether this quantity represents the dependent 
or independent variable. In any case, can national 
output be anticipated over a period of 10 or 20 years? 
Or do technical innovations and economic fluctuations 
cause such discontinuities in the curve that prog- 
nostication is meaningless? If that is so, then power 
needs must abso be incalculable. Estimates of 
future electrical consumption in Great Britain—as 
given, for instance, in the White Paper A Programme 
of Nuclear Power—appear to have been reached 
solely by extrapolating recent trends in demand, 
and, as far as is known, they have not been related 
to the wider problems of industrial and population 
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Estimated electrical demand in the United Kingdom 
for period 1965 to 1980, calculated in September 
1955. These figures have keen obtained by 
extrapolating current demand; how reliable are 
estimates computed in this way ? 
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growth. Moreover, the White Paper provides only 
brief details of the assumptions and arguments used 
in preparing the estimates. 

; body doubts that power requirements will 
increase, but without knowing the method of analysis, 
industry cannot safely act on the conclusions. 

New information on nuclear power costs is also due. 
In the White Paper (ENGINEERING, vol. 179, page 
240, 1955), it was suggested that the cost of elec- 
tricity produced from the first commercial atomic 
station would be about 0-6d. per kilowatt-hour, 
so that nuclear stations would be competitive 
with coal-fired stations. However, within recent 
months both Lord Citrine and Sir Christopher 
Hinton have stated that the early nuclear power 
stations would produce electricity at a gross cost 
higher than the current cost of power from base-load 
stations. What can have caused this revision in the 
estimate ? The figures take into consideration the 
sale value of plutonium, which may have fallen in 
price owing to recent international events, though 
it seems possible too that rises in relative capital 
cost during construction of Calder Hall have changed 
the position. But since the capital costs for new coal 
and nuclear stations are likely to increase in step, the 
revised, less favourable, figures must represent a 
comparison between projected nuclear power stations 
and coal-fired stations already completed. In view 
of the continuous inflation of building costs this 
would hardly be a fair comparison. It would be 
much more equitable in these circumstances to 
calculate depreciation charges on replacement cost 
rather than historic cost. It is interesting to note 
that the Russians estimate the capital cost of nuclear 
stations to be 14 times that of coal-fired stations, 
whereas in this country it is given as about double. 


DEEP-SEA FREIGHTERS 


The future of the nuclear reactor as a means of 
propulsion is also worth considering. Its place in 
the air remains very doubtful owing to problems 
associated with the heavy shielding necessary and 
crash dangers; combustible fuels still constitute the 
most convenient mobile source of power, though it 
is impossible to say as yet whether the hydrogen 
fusion process may meet aircraft requirements. 
However, at sea the picture is quite different. Mr. 
G. B. R. Feilden, engineering director of Ruston and 
Hornsby Limited, has stated that the closed-cycle 
helium gas turbine receiving hot gas directly from a 
nuclear reactor is quite a practical proposition; the 
standard Ruston TA gas turbine would be entirely 
suitable, though the compression ratio would fall from 
4:1to2:1. It has also been suggested that future 
tankers and other merchantmen might be undersea 
craft powered by reactors; such vessels would avoid 
the resistance and other undesirable consequences of 
surface waves. Kipling’s ‘ deep-sea freighters ”” 
envisaged in his science fiction story “* With the Night 
Mail * might yet become reality. 

But however skilfully we speculate, even with the 
genius of a Kipling, a Jules Verne or a Wells, we 
cannot base industrial planning on our conclusions. 
A safe forecast can only be made on the basis of all 
available facts. That is the danger which follows 
from excessive security. No one can blame the 
Atomic Energy Authority; their orders come from 
a higher place, and scientists when free to be forth- 
coming are notoriously generous with their know- 


ge. 

The habit of secrecy has a long history and 
perhaps the fact that Britain is now in the forefront 
of nuclear development is ample justification. This 
country has to compete commercially with other 
countries overseas with abundantly greater resources, 
and she is necessarily reticent of her discoveries, 
particularly since in the past she has sometimes 
been deprived of her fair share of information. But 
since the atomic conference in Geneva last year, 
the situation has changed. Research carried out in 
isolation by different groups is found to proceed at 
a common rate; if duplication were avoided and 
information exchanged it might advance more 
rapidly. 

SECURITY AND PLANNING 

Nowadays firms can obtain information from the 
Atomic Energy Research Establishment, but pre- 
sumably only if they know the questions they want 
to ask. This is sufficient for development but not 
for long-range planning; for this a wide background 
knowledge is necessary, including data on current 
experiments. At present, with the exception of 
certain industrial groups which may be privy to the 
councils of the U.K.A.E.A., if a company wishes to 
plan for 10 to 12 years ahead it has to kidnap a 
Harwell specialist and make him a director, but in 
any case he is then cut off from the source. This 
is an unhappy state of affairs, since few industries 
are not in some way concerned with atomic energy. 

Indeed, if the speculations made in this article are 
wide of the mark then their error lends force to its 
argument. 
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Fig. 1 View in the coiling down shed at Trafford Park showing the 138 kV 
submarine power cable. 








138 KV SUBMARINE POWER CABLE 
A BRITISH-CANADIAN ELECTRICAL ENTERPRISE 


An interesting stage has been reached in the 
enterprise of linking the high voltage system of 
the British Columbia Electric Company in the 
southern part of Vancouver Island with the 
water power resources on the mainland. To do 
this it was decided to lay a continuous length of 
138 kV submarine cable from a point south of 
Greater Vancouver, and close to the mouth of 
the Fraser River, under Georgia Strait to an 
intermediate island and thence under Trin- 
comali Channel to Saltspring Island on Van- 
couver. In all nine single core cables, each 
about 16 miles long, will be laid on the principal 
section and these in some places will be sub- 
merged more than 600 ft. below sea _ level. 
Similar cables, each about 34 miles long, will be 
provided for the inter-island section. 

The contract for the supply and installation 
of these cables was placed with British Insulated 
Callender’s Cables, Limited, 21, Bloomsbury- 
street, London, W.C.1, and manufacture has now 
been completed, well ahead of schedule, at the 
Trafford Park works of British Insulated Cal- 
lender's (Submarine Cables), Limited. Each 
cable is of the gas-filled type, the operating 
pressure being 300 Ib. per sq. in. The cross 
section of the conductor is 0-35 sq. in. enabling 
some 120 MW to be transmitted over the 
system. The overall diameter is 4 in. and the 
weight about 50 Ib. per yard. Generally 
speaking the cables are of normal design, but 
an outstanding feature is the long lengths in 
which they have been manufactured, thus 
avoiding the need for underwater joints through- 
out the route. 

As cables many miles in length and weighing 
hundreds of tons cannot be wound on drums a 
power-operated gantry system was constructed 
from the factory to the dockside for loading it 
on to the ship for transport to Vancouver. This 
gantry crosses the Trafford Park Road at a 
height of 45 ft. and runs for a total length of 
1,100 ft. to a tower, which has been erected 
120 ft. from the edge of the quay. From this 
point two swivel beams, which can be swung 
through a small axis on rails mounted on a cross 
gantry, extend over the holds of the ship and 
thus provide twin cable runs. 

STORAGE ARRANGEMENTS 

To store the cable between manufacture and 
loading a steel-cladded shed 350 ft. long, 74 ft. 
wide and 43 ft. 6 in. high to the apex was con- 
structed beneath a section of the gantry. A 
view inside this shed is given in Fig. | and, as 


will be appreciated, it provided an unobstructed 
floor area of about 20,000 sq. ft., so that five 





cable stacks, each with a diameter of up to 60 ft. 
could be stored. 

Fig. 2 shows part of the gantry system which 
was erected over the coiling down shed and 
could be moved into position over any of the 
five coiling bays so that the cable could be laid 
where required. Withdrawal from the shed on 
to the ship is effected by a caterpillar erected on 
the gantry, which will pull a cable from its coil 
over the quadrant, visible in Fig. 2, to the winch 
and thence along one of the swivel beams, so that 
it can be lowered and coiled into the hold 
directly below. 


TRANSPORT BY CABLE SHIP 
To transport cables of this size to the site it 
is obvious that the most suitable method is to 
employ a specially equipped ship. The second 
largest cable ship in the world, the 4,600 ton 
** Ocean Layer,” belonging to Submarine Cables, 


MONOBLOC DIESEL COMPRESSOR 


Available through the sole agency of Chamber- 
lain Industries Limited, Staffa-road, Leyton, 
London, E.10, is the Jenbach single-stage Diesel 
compressor shown in the accompanying illustra- 
tion. It is a development of the JW 15 K and 
will be known as the JW 20 K. A horizontal 
single-cylinder four-stroke Diesel engine is 
mounted as a single unit with a vertical com- 
pressor cylinder in one large engine block. By 
means of a secondary connecting rod the com- 
pressor piston is attached to the main connecting 
rod in a 90 deg. V arrangement, which relieves the 
crankshaft of a great part of the engine torque, 
and results in very smooth running. An adjust- 
able speed governor has three settings of 1,000, 
1,200 and 1,500 r.p.m. to give a choice of speed 
according to the air delivery required. An 
adjustable automatic cut-out governor maintains 
the pressure of the compressed air at the required 
value by controlling a check valve within the 
inlet port of the compressor. 

Fuel is fed to the injection pump through a 
felt-disc filter. A single hole injection nozzle is 
used, spraying the fuel into a pear-shaped pre- 
combustion chamber. The governor, injection 
pump, and timing gear are grouped in small sub- 
assemblies which can be easily replaced and are 
accessible through detachable covers in the 
engine casing. A single cam drives both valves 
and the injection pump; the camshaft is thus 
kept very short. Forced lubrication is used. 

The compressor cylinder has a bore of 135 mm. 
and a swept volume of 2 litres; at the rated 


Fig. 2 Part of the gantry system showing the cable passing over a 
sheave-winch into one of the bays in the coiling down shed, 
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Limited, has therefore been chartered for this 
purpose and is being loaded at Trafford Park. 

The Ocean Layer has recently been con- 
verted to a cable laying ship and is the first 
British vessel to be equipped with a Pleuger 
active rudder. This consists of an auxiliary 
propeller, additional to the main single screw, 
which is housed in the pear-shaped rudder 
blade and is designed to increase the manoeuvra- 
bility, which is so essential for cable laying. 
Her service speed is 11 knots and she is fully 
equipped with modern cable handling gear and 
testing apparatus as well as with electronic 
control devices and navigational aids. 

When loading has been completed the Ocean 
Layer will sail for Vancouver via the Panama 
Canal, a voyage of 8,700 miles, taking about 
40 days. At the conclusion of the voyage laying 
will begin in the Georgia Strait. 

It may be added that this British Columbia 
project represents the culmination of two years 
development work and will enable a larger 
amount of electric power to be transmitted 
underwater for a longer distance at a higher 
voltage than in any similar installation. 


continuous speed of 1,500 r.p.m. this gives a 
volumetric capacity of 106 cub. ft. per minute. 
Adjustable standard delivery pressures are 85 or 
100 Ib. per sq. in. 

A new concentric valve is fitted to the cast- 
iron compressor cylinder head, in which a ring- 
shaped pressure valve surrounds a_ central 
suction valve; by this arrangement the pressure 
valve is cooled not only by the water jacket but 
also by the indrawn air. Er 

As shown by the illustration, the unit Is 
mounted on a two-sheel trailer and can be fitted 
with a weatherproof sheet-metal cover 


The engine and compressor cylinders ar: ounted 
at right angles on a single block and use = mon 
crankshaft. 
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|. Parliament 

| GINEERING DILUTEES 
Minis. -ontinue to be pressed for information 
respec! the status of engineering dilutees. At 
arecen’ «iting of the House of Commons, Cap- 
tain H. 8. Kerby (Conservative) asked the 
Secretary of State for Air what the minimum 


experience was which his Department and the 
Amalgamated Engineering Union had set up in 
1939 as being sufficient to entitle a skilled em- 
ployee in the Air Ministry to be recognised as a 
skilled craftsman. Mr. Nigel Birch replied that 
the Ministry regarded as fully skilled engineering 
craftsmen those who had served an engineering 
apprenticeship or who had obtained equivalent 
engineering experience. He could not, he said, 
answer for the union. 

The Minister was also asked if he was aware 
that certain employees of the Air Ministry, who 
had entered the Department’s service with no 
other industrial background than a Government 
vocational training course in 1939, were recog- 
nised as skilled craftsmen, while other persons, 
who entered the Ministry in similar circum- 
stances a few months later, were permanently 
prevented from obtaining skilled status by the 
Ministry’s interpretation of the Temporary 
Relaxation of Customs Agreement, 1939. Mr. 
Birch said he was not aware of this and that, 
therefore, the question of his taking steps to 
correct this “* injustice’ did not arise. 

Dr. D. Johnson (Conservative) inquired how 
many dilutee craftsmen engaged on metal work 
became employed on skilled work at the Air 
Ministry during July, 1939, and how many such 
craftsmen were employed on skilled work at the 
Ministry during each of the first two quarters of 
1939. Mr. Birch expressed his regret that these 
particulars were not available. 

In another answer to Captain Kerby, the 
Minister said that he did not propose to com- 
pensate employees in his Department “ whose 
conditions of service and prospects of promo- 
tion’ had been * prejudiced by his interpreta- 
tions of the Agreement.” Administrative 
machinery for the interpretation of the spirit and 
intentions of the contracting parties in that 
Agreement, between the Ministry and the Amal- 
gamated Engineering Union, was provided for 
in paragraph 5 (a) of that document. 


ALLOWANCE FOR FUEL-SAVING PLANT 


Colonel C. G. Lancaster (Conservative) asked 
the Chancellor of the Exchequer for particulars 
of the fuel-saving plant which he proposed should 
qualify for the investment allowance. In a 
written reply, Mr. Harold Macmillan gave 
extensive details, under six main headings, of 
the plant which he had in mind to prescribe for 
obtaining this allowance when the Finance Bill 
became law. 

Some indication of the wide range of apparatus 
which it is intended should qualify may be gained 
from the following particulars, Under the 
heading of mechanical-firing equipment for solid 
fuel, Mr. Macmillan included, among other 
equipment, underfeed, chain-grate and ram 
type mechanical stokers; pulverised-fuel burners ; 
and solii-fuel elevators, conveyors and hoppers, 
installed as a necessary part of a mechanical 


Stoker pulverised fuel burning installation. 
Under heading of oil-firing equipment, he 
includ ully automatic, semi-automatic and 
hand rolled oil burners of various types; 
and s ems as oil storage tanks, tank gauges, 
Oil filt il pumps and service piping, installed 
as an ary part of an oil-burning installation. 
Anot! eading covered engines and turbines 
Which harge the whole of their exhaust 
Vapoi process steam or heating systems, 
as we electrical alternators and generators, 
Switc steam driers, superheaters, and 
simil: varatus installed as a necessary part 
of a pressure installation. Under waste- 
heat ry equipment, he included flue-gas 
ng economisers, waste-heat boilers, air 


which recover heat from hot waste 


gases for heating air for combustion purposes, 
and certain types of heat exchangers and re- 
cuperators. The remaining main headings were 
feed-water treatment plant in a steam boiler 
installation, and control equipment. 


WOMEN INDUSTRIAL CIVIL SERVANTS 


The Chancellor of the Exchequer was asked 
by Dame Irene Ward (Conservative) for the 
number of women in the industrial grades of 
Government employment, and in each of the main 
branches of work undertaken by them. Mr. 
Henry Brooke, Financial Secretary to the 
Treasury, said that there were 50,387 women 
employed in the industrial grades by Government 
Departments on April 1, 1956, of whom 8,087 
were part-time employees. No precise analysis 
of this total figure was kept centrally, but an 
approximate estimate, based on figures specially 
compiled in November, 1954, showed that some 
13,000 of these women were employed in the 
engineering and shipbuilding industries, and that 
another 6,000 were engaged in chemical manu- 
facture. Agriculture accounted for 1,000 women, 
printing and bookbinding for 900, and clothing 
for 600. Some 10,500 industrial women 
employees were engaged in catering, domestic 
work, cleaning and portering; 2,500 were 
employed on stores and packing; and the 
remainder, numbering some 16,000, worked as 
motor drivers, messengers, gardeners and in 
labouring capacities. 


Scientific Films 


In his capacity of representative in the House 
of Commons of the Lord President of the 
Council, Mr. J. R. Bevins, the Parliamentary 
Secretary to the Ministry of Works, was asked 
about the work of the Scientific Film Institute. 
He told Mr. E. G. M. Fletcher (Labour), who 
raised the matter, that a sum of £48,750 was 
included in the current year’s estimates as a 
grant to the British Film Institute. The Minister 
added that he understood that the Institute pro- 
posed to allocate £2,850 of that amount as a 
grant to the Scientific Film Association. 

During the financial year ended March 31, 
1956, the British Film Institute received a grant- 
in-aid of £50,400 from the Treasury and it was 
understood that, during that period, the Institute 
allocated £2,800 to the Scientific Film Associa- 
tion. At the present time the Association had 
about a hundred corporate members and about 
200 individual members. The annual subscrip- 
tions of these members totalled about £720. 


Technical Assistance for West Africa 


Mr. James Johnson (Labour) desired to know 
whether the Secretary of State for the Colonies 
was aware of the desire in West Africa, and 
particularly in western Nigeria, for a Colombo 
Plan to extend technical aid to that region, and 
whether the Minister would initiate discussions 
with the appropriate local Governments. In 
reply, Mr. Alan Lennox-Boyd said that there 
was undoubtedly a keen desire in West Africa 
for technical assistance and that constant 
attention was being paid to the matter to ensure 
that the arrangements for securing it were 
adequate. 


Increased Grants for Welsh Roads 

Replying to Mr. E. H. Garner-Evans (National 
Liberal and Conservative), who sought informa- 
tion regarding the amounts allocated recently 
for improvements to Welsh roads, Mr. Hugh 
Molson, Joint Parliamentary Secretary to the 
Ministry of Transport and Civil Aviation, said 
that £2,374,703 was being made available by his 
Ministry during the 1955-56 financial year for 
major improvements and new construction work 
on trunk roads in Wales and Monmouthshire, 
against £1,055,374 during the 1954-55 financial 
year. The sum being made available for main- 
tenance and minor improvements to such roads 
would amount to £1,114,515 in 1955-56 com- 
pared with £1,062,000 in 1954-55. Grants to 
local authorities for major improvements and 
new construction work on classified roads in the 
area would amount to £595,966 for 1955-56, 
against £938,291 for 1954-55. Grants for main- 
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tenance and minor improvements to these classi- 
fied roads would amount to £2,021,684 for 
1955-56, against £1,867,795 previously. 


London to Yorkshire Motorway 


In a written answer, Mr. Harold Watkinson, 
the Minister of Transport and Civil Aviation, 
informed Sir Frank Markham (Conservative) 
that the construction of the proposed motorway 
from London to Yorkshire could not be author- 
ised until he had sanctioned the scheme under the 
provisions of the Special Roads Act, 1949, and 
completed negotiations for entry on to the land 
required. The Minister said he had given instruc- 
tions for these statutory processes to be pressed 
on, but they would still take a considerable time. 


Road Approaches to London Airport 


Mr. Watkinson told Mr. R. Gresham Cooke 
(Conservative) that the whole problem of pro- 
viding adequate road approaches to London 
Airport, and of relieving congestion on the Bath 
Road in the vicinity of the Airport, was under 
urgent examination, but that he had not yet 
decided what improvements it would be possible 
to obtain. There were three possibilities. There 
was the question of a new railway into the Airport, 
the possibility of a mono-rail service between 
London and the Airport, and proposals for either 
improving the Bath Road or building a section of 
the new motor road which would link up with the 
Cromwell Road extension. He was not yet in 
a position to decide which of these was the best 
and which, therefore, should receive priority. 
He agreed that it was essential to secure better 
access to the Airport and that the Bath Road 
might require to be widened, but there might be 
a better alternative to that, and it was this problem 
which was now being studied. 


Graduate Scientists in Government Service 


In reply to Mr. Austen Albu (Labour), who 
inquired as to the number of graduate scientists 
employed by his Department, other than on 
civil-aviation and road-construction work, Mr. 
Watkinson said that no graduate scientist was 
employed in the scientific officer class in any 
section of his Ministry covered by the question. 
He agreed to look into a suggestion by Mr. Albu 
that the Ministry of Transport and Civil Aviation 
would be helped by operational research into 
transport problems and that scientific advice 
would be of great assistance in that connection. 


Flashing Indicators for Motor Vehicles 


In answer to questions by Sir Frank Medlicott 
(National Liberal and Conservative), Mr. R. F. 
Crouch (Conservative) and others, requesting a 
statement of policy regarding flashing indicators, 
Mr. Watkinson said that, after careful con- 
sideration of a report by the Road Research 
Laboratory, he had reached the conclusion that 
all three types of direction indicator now per- 
mitted should continue to be legal in this country, 
both to meet the needs of different classes of 
vehicles and as an aid to the export trade. 

A statement issued by Mr. Watkinson sub- 
sequently referred to the requirements of the 
export trade and said that it would be un- 
economic to adapt a car model so that it could 
be fitted with different types of indicator, one for 
the export trade and one for the home market, 
because the two systems would require different 
wiring and different openings in the bodywork. 
The fore-and-aft type of flashing indicator had 
been criticised on several grounds but much of 
this criticism had been directed against the 
indicators fitted to vehicles when this type was 
first legalised in 1954, and a code of practice had 
been issued to manufacturers, the adoption of 
which should remove many of the obvious 
defects. Certain alterations in the regulations 
were called for, however, and he was circulating 
to interested organisations, for their comments, 
proposals that on all vehicles registered for the 
first time on or after January 1, 1959, amber 
should be the only permitted colour for all types 
of direction indicator; fore-and-aft indicators 
should be required to be separated from other 
lights; and the maximum and minimum intensity 
of indicator lights should be prescribed. 
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THE HUMAN 
ELEMENT 


Quality or group loyalty—Promotion by merit— 
Decrease in car sales a world problem—Wage 
earners are also consumers— Younger men and 
higher earnings—Higher wages may mean no jobs. 
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Building Professional Influence 


In these days when political and economic 
influence is all too readily measured by counting 
the heads, it is of interest that professional men 
are becoming increasingly exercised about how 
to make their influence felt with such juggernauts 
as the nationalised industries and the State itself. 
There was a recent case of this awakening in- 
terest at the conference held by the Institution of 
Professional Civil Servants. One delegate pointed 
out that if the employers and the unions were 
able “to grind their own axes in Downing 
Street” it was high time the professions did 
the same. 

Another example of the way the wind blows 
was the announcement last week by the British 
Transport Commission that it would negotiate 
wages and salary conditions only with organ- 
isations which it recognised for the purpose. 
This is one more step in the direction of the 
closed shop and gives added significance to 
those organisations like the Engineers’ Guild 
which have been trying to find some middle way 
between the discipline of professional standards 
and the union card. 

The basic danger in this trend is not only 
that quality of influence becomes swamped by 
numbers, but that the corporate State arrives 
almost unannounced. Everyone becomes judged 
in relation to some pressure group or other. 
To the professional man this must mean a 
decline in status, for he is bound to become a 
craftsman with loyalties to his job instead of to 
his clients. The sanctity of the individual, not 
technical expertise, lies behind the idea of 
professional conduct and that idea is now having 
to fight for survival. 


x & * 
Looking for Managers 


By a coincidence, two important pronouncements 
have been made in the last week on finding and 
training good managers. The first of these is 
a report by the Acton Society Trust called 
** Management Succession * which, briefly, shows 
how few companies as yet make any systematic 
attempt to find and train good men. The second 
is the annual address of Lord Heywood to the 
shareholders of Unilever Limited. This year, 
Lord Heywood dealt exclusively with the ways 
in which the Anglo-Dutch partnership (of which 
Unilever is the British side) tackles the problem. 

It is worth remembering that Lord Heywood 
has given extensive consideration to this question 
and he was indeed one of the driving forces 
behind the establishment of the Administrative 
Staff College at Henley some ten years ago. 
Despite this interest in the college at Henley 
(which stands broadly for the cross-fertilisation 
of ideas among promising men destined for 
promotion to top management) his attitude, as 
shown in his speech, remains exceedingly 
pragmatic. The process by which a senior 
manager “ arrives * at Unilever is essentially by 
rough surveillance through a system of checks 
and balances, by recommendation and vetting 
by committee, by delegated responsibility and 
a system of controls, by systematic training 
within the Group and possibly outside it (as at 
Henley for three months secondment) and also 
by being thrown into the pool of day-to-day 
experience and being watched as he swims out 
of it. The system itself is flexible and tries to 
keep on learning—a prescription which might 
also be applied to the men it trains. But it 
remains a system, carefully planned, and any 


inconsequence it may show is deliberately 
contrived. Unilever evidently takes its “* man- 
ager problem ” seriously. 


x *& * 
Four-Day Week by Rota 


The management of the Standard Motor 
Company have been trying manfully to meet the 
wishes of their employees and to allay their 
fears. The 5,000 car workers at Canley are to 
work a four-day week on a rota basis to absorb 
1,000 tractor workers, while new machinery is 
being installed at Banner Lane. Attempts are 
being made to absorb another 1,000, on the 
basis of a proposal by the union leaders for these 
men to stand off for one week in five on a rota at 
a guaranteed wage of £6 per week. Unemploy- 
ment benefit will be claimed, and presumably 
paid, for idle days. 

Now that negotiations are being conducted on 
a more reasonable basis of give-and-take there 
is hope that another stoppage will be averted. 
Yet it is hard to see how redundancy can be 
avoided altogether when car output continues to 
fall. In the United States more and more 
workers are being laid off and unless the trend 
is reversed fairly soon some companies may have 
difficulty in meeting their commitment for a 
guaranteed annual wage. The Third Inter- 
national Automotive Conference which ended in 
Paris last week showed that the problem is 
world wide, and exceedingly complex. The 
Conference, which represented 3 million workers 
employed in the motor vehicle and components 
industries, considered that the capital expansion 
of the industry had been on a “ fantastic ” scale 
and carried out in a most irresponsible manner. 
Governments must be made to face the res- 
ponsibility for the social upheaval this is causing 
and take over the task of safeguarding * these 
individuals, companies and communities which 
would otherwise be affected by automation.” 
It is difficult to reach a different conclusion. 
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Co-operatives on Wages 
The emotional bond between many in the Co- 
operative Movement and the Labour Party never 
looks less logical than when the subject of wages 
is discussed. A wide chasm separates those 
idealists in the Co-operative Movement who put 
the consumer first in the matter of prices, and the 
trade unionists who are anxious to get the maxi- 
mum cut possible for their members out of 
higher prices and profits. There is after all a big 
difference between a sacred cow and a milch-cow. 

These differences came out last week at the 
annual Co-operative Congress at Blackpool when 
a plea was made for a national wages policy in 
the interests of the consumer. After all, said the 
speaker, we are all consumers—a profound truth 
which carries remarkably little weight on either 
side of the negotiating table. The speaker went 
so far as to say that he had noted with foreboding 
an announcement from Germany that certain 
unions were to press for automation so that they 
could get a bigger share in the profits. The 
speaker obviously would have preferred the lion’s 
share to go in lower prices. He is likely to get 
as sympathetic a hearing in certain quarters as 
Galileo did when he declared the world to be 
round. Any plea for a national wages policy, 
which must mean some form of pegged wages, 
will receive scant attention from the unions. 

To many, both in the unions and outside them, 
the Co-operative Movement stands for low wages 
and salaries, and they point to inefficiencies 
within the Movement as the consequence, par- 
ticularly, of low salaries. That is the weakness 
of the Co-operative case. If ever the Movement 
could show that high wages and salaries could go 
with falling prices it would have a larger audience 
and membership. 
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Machine-Minded Dockers 
Unofficial leadership of the London dockers has 
for once exercised restraint and deliberately 
averted a strike over the introduction of new 
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XING 
mechanical-handling equipment. Port of 
London Authority have opened, . Royal 
group of docks, two new sheds spec: cde 
to assist in speeding up loading an: ading, 
using fork-lift trucks which enable |. i gangs 
to be reduced from eight men ree and 
unloading gangs from eight to six. meeting 
was called to consider the situation The yn. 
official leader, Mr. W. Jones (wi ichieved 
prominence in the 1954 dock strike ok only 
5 minutes to assure the men there nO need 
to worry about the machines, that ere was 


plenty of work for everyone and that »¢ and his 
colleagues would watch the situation \osely and 
would ensure that their Union (T. and G.W,) did 
likewise. He said “we do not want a major 
stoppage on our hands” and everyone went 
happily back to work. 

Also last week the National Dock Labour 
Board published their annual report, which 
showed that the number of dock workers in 
Britain’s main registers had risen by 3,300 to 
77,743 over the past 12 months. Apart from 
growing bigger, the labour force is getting younger: 
the average age fell by about a year to 454 and 
the proportion of men under 35 rose to 24 per 
cent., higher than ever recorded before. There 
has been a high and stable level of employment 
and gross average earnings rose from nearly £11 
a week to £12 9s. 7d. 

To achieve greater flexibility in the labour 
force, and to improve its quality, the Board have 
decided to encourage local labour Boards to 
establish * probationary registers ” to train men 
who could help to overcome temporary shortages 
and could be used to fill vacancies on the main 
register when they occur. It is to be hoped that 
the Board will take advantage of favourable con- 
ditions to strike at the roots of the troubles that 
have plagued management-labour relations at 
the docks for so long 
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The Chancellor and the Unions 


Mr. Macmillan, Chancellor of the Exchequer, 
said last Friday in Newcastle-upon-Tyne, that 
further wage demands could wreck the National 
economy. His argument was simple enough: if 
wages rise and prices rise with them, no-one is 
better off but British exports cease to be com- 
petitive. The net result would be a fall in living 
standards, a fall which could develop into a 
disastrous collapse. His colleague Mr. McLeod, 
Minister of Labour, had said the day before at 
the opening of the Production Exhibition that 
the need to raise the productivity of British 
industry was urgent: “ time is not on our side.” 

Union leaders generally recognise the wisdom 
of both these arguments. But the long tradition 
of “ fighting for what you can get” is there to 
contend with. At their annual conference, the 
Amalgamated Society of Woodworkers rejected 
their leaders’ advice not to press for an immediate 
wage increase and carried a resolution “ to take 
the necessary militant action ” to secure a claim 
for a 9d. an hour increase. Clothing workers are 
pressing for 4d. an hour, maintenance craftsmen 
in steel are dissatisfied with their recent advance 
of 10s. a week, fishermen are demanding @ 
** substantial ” increase, civil servants want 5 per 
cent. more, the Fire Brigades Union want a new 
wage structure and more pay. Union confer- 
ences have already agreed to press claims for a 
‘substantial ” increase (probably £! a week) 
for engineering and shipbuilding workers, about 
33s. a week for building workers and something 
indefinite for shop workers. Railwa.men and 
miners are agitating for the submission »/ claims. 
Engineering unions are pressing for eq |! pay for 
women. 


Small wonder the Chancellor is wo-ried: pay 
increases on a fast expanding outpu  4n often 
be absorbed without affecting the it Cost. 


On a falling output they can wreck he. Now 


more than at any time since the wa: th sides 
of industry take good care they do no! oeuvre 
themselves out of a job—either b iling to 


modernise or by asking for too m a 
But where is the leader who can | vel this 
desperate tangle of human aspiration’ —_ fears « 
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Type GA Multi-break air-blast 


circuit-breaker. 


@ Originally designed for the new 275-kV. British 
network, but now being extensively supplied for 
overseas. 


@ Over 70 equipments now in service or under 
construction. 
e Breaking capacities from 5,000 to 15,000-MVA. 


® Available for high-speed single-phase and 3-phase 
reclosure. 














METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, 17 





Member of the A.E.I. group of companies 


Leading Electrical Progress 
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For Wide Range Application: ae 


STRAIN GAUGE APPARATUS —— 


TYPE 1516 
This versatile instrument covers the following range of strain measure- 
ment: — Full meter deflection for strains from 25 w inches/inch, — 


30.000 y inches/inch (0.0025 °/, — 3.0°/o). 





Static strain measurements and dynamic measurements up to 50 kc/s. 


Various output facilities, Oscilloscopes, Level Recorder, Direct A.C., 
Direct D.C. 





With Accessories Type 1536 and 1537 
Type 1537 
measurements of strains at up to 50 


positions can be taken. 


For continuous measurement of static 


and slowly varying dynamic phenomena 


Application shows Strain Gauge Apparatus Type 1516 and Level 


Recorder Type 2304 used on a lathe for low cutting-speed Level Recorder type 2304 can be used. 


measurements 


Strain Gauge Measurements applied to production engineering can 


improve product quality, increase output and reduce tool wear. 





For further information concerning this and other instruments apply to: 


& 











Adr. Nerum, Denmark . Telephone: Nezrum 500 . Cable: Brukja, Copenhagen 
SALES AND SERVICE: B &K Laboratories, 59 Union Street, LONDON S. E. I. 














..» FOR 
COAL , COKE 
AND OXIDE 


- 


ROBERT ‘DEMPSTER & SONS LTD 
ELLAND - YORKS 


ESTABLISHED 1855 
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POWERED 
RANES 


C 














Ref. 289 ELECTRIC WHARF CRANE. To lift 
2 to 5 tons. Power Hoisting and Slewing. 





Ref. 291 ELECTRIC FORGE OR FOUNDRY 
CRANE, Independent suspension type. In a 
range of standard sizes to lift 2 to 8 tons. 
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THE designs of the electric overhead cranes that we build are standardised 
for the obvious reason that standardisation leads to production economies. 
But, primarily, we are specialists in custom-built lifting gear and these 
designs permit adaptation in order that the requirements of special site 
conditions generally may be satished without recourse to entirely new 
design. 

More and more power-operated cranes are being used, but hand- 
operated cranes are still required for light and intermittent loadings. We 
supply both, and a few examples from our range are illustrated on this 
page. Our cranes are tested to 25°,, above safe working load before 
leaving our Works. 

In respect of non-standard cranes being required, we offer the services 
of our engineers for consultation. Please address your enquiries and 
requests for illustrated literature to Richard C. Gibbins & Company 
Limited, Berkley Street, Birmingham 1. 


3 THREE-MOTOR OVERHEAD ELECTRIC CRANE. We design and build overhead electri 
for a range of working loads up to 1§ tons. 


cranes 
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Ref. 344 HAND-OPERATED 
CRANE. Supplied 
sizes to lift 1 to 15 tons. 


DOUBLE 
a range 


GIRDER OVER- 
standard 


wD in of 


Ref. 308 PORTABLE HAND CRANE to lift from } to 
3 tons 


Ref. 328 WHARF CRANE with slewing and luffing 
ar. Supplied in a range of sizes to lift from 


cwt. to 10 tons 


SAVES LABOUR LIFTING 
a 
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HAND OPERATED CRANES 


WALL CRANES. Available in sizes from 4 to 3 tons with radii up to 16 feet. Supplied cemplete 


with brackets for fixing. 
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RICHARD C. GIBBINS & CO. LTD 
BERKLEY STREET, BIRMINGHAM. Tel: MIDLAND 6183/4 
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ENGINEERS 
TO INDUSTRY 


Our modern plant, skilled staff and more than a 
century’s experience are at the service of industry. 
We are specialists in the construction of equipment 
to insurance company requirements. 


WELDED FABRICATIONS INCLUDING AUTOCLAVES, TANKS, CON- 





42° 


teepiece \1' 6" over flanges. 


to W 





TAINERS, REACTION VESSELS, PRESSURE VESSELS, HEAVY TRUNKING 





Bore’ swept 


AND DUCTING, DRIERS, MIXERS AND HYDRAULIC PRESSINGS, 


CASTON BARBER LTD. (formerly Caston & Co. Ltd.), TABARD STREET, LONDON, S.E.I © Telephone: HOP 1991/5 
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FARRAR “FARRATUBE” a 
CROSS-TUBE VERTICAL 
VERTICAL a MULTI-TUBULAR 
BOILER OTHER TYPES OF BOILERS MADE INCLUDE :- 


BOILER 
CORNISH - LOCO. EXTERNALLY FIRED MULTI- TUBULAR 


S$ 4 RAR’ 
STEAM with 5 












British Patent 
This simply designed, robust boiler We, Seen? 
is made in several sizes ranging 


IS han EE dam HORIZONTAL 


Evaporative Capacity 
from 850 Ib. to 3500 Ib. 
water per hour. 


6. 
“FARRATUBE” BOILER svaponasiya eapacivy British Patent No. 64226 











WATER PER HOUR 


THE FARRAR BOILERWORKS LTD. NEWARK (Notts) ENGLAND 


FARRAR NEWARK 1143 ee eee a ii, ee TELEPHONES: NEWARK 1143-4-5 
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JaE Hall cea. 
DARTFORD KENT Tel. Dartford 3456 


10 St. Swithin’s Lane London £C4 Tel. MANsion House 9811 
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FOR DETAILS OF EVERSHED TACHOMETERS, 


EVERSHED & VIGNOLES LIMITED 


TELEPHONE: CHISWICK 3670 ° CABLES: 
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PRINTING SPEEDS ACCURATELY 


ab 


WRITE FOR PUBLICATION NO. 1.224 
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INDICATED 


PPTTTTTTTTI LiL 


In the Printing Department of Mars Ltd, a 
Slough, an Evershed electrical Tachometer fitteg 
to a Photogravure Printing Press gives remote 


indication of running speeds. 


The indicator shows the amount of wrapping paper 
passing through the press, and enables the operator 
to ensure that the speed is correct for the particular 
type of paper being printed. The Company also 
uses an Evershed Tachometer on their main pro- 
duction belt to ensure that speeds are maintained 


and production is kept at a constant level. 


The Evershed electrical Tachometer is an apparatus 
for indicating and recording, at a distance, speeds 
and other proportionate quantities such as rate of 


production. 


ACTON LANE WORKS : CHISWICK - LONDON - W.4 


TELEGRAMS: MEGGER, CHISK, LONDON 
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LOW COST 





Totally enclosed robust mechanism 


Double Acting Pump giving 0-87 cu. ins. 
delivery per double stroke 


Up to 2,500 p.s.i. working pressure 
Integral release and relief valve 
Available with or without 5-pint reservoir 
Variety of pipe connections 


Weight with reservoir 14 lbs. 
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HIGH EFFICIENCY HAND PUMPS 






HAND PUMP 





DOWTY HYDRAULIC UNITS LIMITED - ASHCHURCH <: GLOS. 


Member of the Dowty Group 
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Holroyd built Boring Machine 
incorporating “‘F” Type 
Worm Reduction Unit. 


SEY TO yp a 
RES Naat 
AIS 


Taking our own medciicine 


When we get a headache about a job we’re doing Holroyd Worm Unit might do you a power of 

we often take a spot of our own medicine and it good. It can be... 

puts us on top of the world in no time. A case in MADE UP FOR YOU QUICKLY 

point is this Holroyd Boring Machine. We used A Standard Type Holroyd Worm Reduction Unit with a 

als . stock ratio can be made up, packed and despatched to you 

one of our own “F” Type motorised Worm fairly quickly. Worms, wheels and special units made to order 

Reducti i i fe uick return take somewhat longer. For information on our Worm Units 
; — Vans todine stant que and their applications drop us a line at Milnrow, Lancs. We'll 

motions—and it worked like a dose of salts. A be glad to help you all we can. 


Holroyd woRM tianen UNITS 


JOHN HOLROYD & COMPANY LIMITED «© MILNROW «+ LANCS «+ TELEPHONE: MILNROW 55322 
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CONSTANT TENSION: 


—for loads up to 2 tons 
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CONSTANT TENSION PIPE SUPPORT 

































It is of great importance 


that expensive High 
Pressure Steam Pipes 
should not be subjected to | 
excessive and unnecessary | 
stresses. The “* Con-Ten ” 
Constant Tension Pipe 
Support overcomes the 
problem of wide variations 
of movement to the 
pipeline caused by 
expansion and contraction. 
Its simple but ingenious 
device specifically 


2 


wat Ve whe 





designed, allows high- 


temperature pressure 
piping equal and adequate | 


CULL EEEEL CEL 


re SrAndastys rags 


support with every 
movement. Illustrated 
literature giving fuller 
details of this essential 
and economical support 
is available, please write, 
phone or call. 


British Patent No. 474008 
U.S.A. Patent No, 2129320 


PIPE 


REDTOP supporr 


The Leibfried Redtop Pipe 
Support is not just a spring 
hanger, it also is a spring seat, 
the choice of either application 
being merely a matter of how 
the support is installed. This 
type of support will give pipe 
suspension designers far less 
trouble than other types in its 
application to the multitude 
of complex conditions 
confronting them from day to 
day. Redtop Pipe Supports 
are stocked in three standard 
model sizes providing for a 
supporting load of any value 
ranging from 100 to 5000 
pounds and a total travel of 

3 inches. Illustrated literature 
on request. 


Bristsh Patent No. 6573/8 





Manufactured under licence by 


BRITISH INDUSTRIAL ENGINEERING COMPANY (STAFFS.) LIMITED 


Hainge Road, Tividale, Tipton, Staffs. Tel : Tipton 1222 
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BROTHERHOOD 


STEAM TURBINES 


Wide range — All types. 
Over 40 years’ experience. 
Hundreds in hand— 
thousands in service. 





BROTHERHOOD 
COMPRESSORS 


iB 


BROTHERHOOD 
GENERATING SETS 


Gaia 


BROTHERHOOD 
REFRIGERATING PLANT 


Ammonia, CO,, Freon, Methyl 
Chloride, SO,. Wide range— 
single and double acting — one 
or more stages. 

Made to measure for 

special duties. 


Air, Gas and Refrigerating. 
The widest range in the British 
Empire — made to suit your 
requirements. 

Thousands in service. 


Turbine driven up to 11,000 kW. 
Engine driven up to 340 kW. 
Scores in hand, hundreds 

in service. 





BROTHERHOOD 
STEAM ENGINES 


High speed Vertical 
up to 500 B.H.P. 
Many in hand and 
hundreds in service. 





BROTHERHOOD 
COOLING TOWERS 


All types. 
Nearly 50 years’ experience 





also Manufacturers of all kinds of 


PLANT TO CUSTOMERS’ OWN DESIGNS 


WHY NOT SEND YOUR PROBLEMS TO US? 


We shall be pleased to Investigate them confidentially 
without commitment. 


‘s BROTHERHOOD 
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PPER 





makes a| good job better 





An average of three-and-a-half tons 


alloys are used in the construction of 


made of copper on account of its 


and fittings, and pipe lines. Electric 
and diesel-electric railways, too, make 
use of copper in overhead conductors, 
electric motors and generators, and 
for bonding of rails. 





in railways but in 
r industries copper 
ys play a vital part. 
se of the Copper 
it Association — a 
, organisation—is to 
he best use of copper 
ys. Its services are 
ailable without 
bligation. 


OPPER DEVELOPMENT ASSOCIATION 


KENDALS HALL - RADLETT - HERTS - RADLETT 5616 


TGA GST 





of copper and over a ton of copper | 


British Railways steam locomotives. | 
In addition to the firebox which is | 


exceptional qualities, copper alloys | 
are largely used for bearings, valves | 








Precision grading, unmatched smooth- 
ness, non-crumbling points and 

super blackness! These four 

features make Turquoise the finest 
pencils for every type of drawing. 
100% electronic graphite refined in 
the attrition mill to 1/25,000th inch 
ensures a uniformly black and opaque 
line which gives perfect reproduction. 
It also guarantees fast flowing 
smoothness, and points that resist 
breakage because millions more 
graphite particles are compacted into 
every length of lead. 

In 17 grades, always true, because each 
is made from a separate unvarying 


formula. 














with 100% ELECTRONIC Graphite 


CHEMISE ALED’ Super-bonded 


DRAWING PENCILS 


EAGLE PENCIL CO., ASHLEY ROAD, TOTTENHAM, N.17 

















SOLID BOTTOM CARS 





FLAT DECK CAR 
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Bicl sas 
RAILWAY VEHICLES 


Most Distington cars are made by flow production methods which include the 
extensive use of jigs ; their components are therefore interchangeable ; re-assembly 
of the cars is straightforward after they have been exported in ‘knocked down’ 
form. Cars required in small quantities, are built individually. 

Distington Engineering Company’s staff responsible for the design of light 
railway vehicles, make the best compromises between the saving of weight on 
the one hand and stiffness, strength and low maintenance expenditure on the 
other. M.T.K. medium tensile, corrosion and abrasion-resisting steel is 
frequently used for making Distington mine car bodies. This steel offers a 


Saving in weight or a gain in strength compared with ordinary mild steel, 


DISTINGTON ENGINEERING COMPANY LIMITED - WORKINGTON - CUMBERLAND - ENGLAND 


BOTTOM DUMP CAR 





ERING 
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Close control of air supply 
vives even burning and allows 
fuels varying from refuse to 
anthracite to be used efficiently, 








Automatic cleaning of fire bars, 
which are free to grow without 


affecting efficiency. 














Parts requiring attention are 
easily accessible and renewable 


with minimum interferenc 
‘ference to Progressive industries are choosing the ‘ L’ 







stoker operation. 
type stoker on its outstanding performance. 


Operating with almost every available grade 
of fuel, it will fire every known design and 
type of water-tube boiler. It combines high 
efficiency with remarkably low maintenance. 
The proved performance of the ‘L’ type 
stoker has prompted many of Britain’s newest 


factories to specify this equipment. 





er chains are distinct from INTERN L COMBUSTION PRODUCTS LI MITED 


'e surface so that each is free 
perform its own function. 


London Office: NINETEEN WOBURN PLACE, W.C.1. TELEPHONE: TERMINUS 2833 
WORKS: DERBY, ENGLAND; PORT ELIZABETH, SOUTH AFRICA; SYDNEY, AUSTRALIA. 


TGA Clé 






















LONDON OFFICE: HIGH HOLBORN HOUSE, 52/54 HIGH HOLBORN w.c4 
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BRITAIN § 
ATOMIC 
FACTORILS 
Sellatield 


UNDER DIRECT CONTRACT WITH THE MINISTRY OF 
WORKS ALEX. FINDLAY & CO., LTD. MOTHERWELL, 
HAVE SUPPLIED, DELIVERED AND ERECTED OVER 


16,000 TONS OF 
STEELWORK 


TO BUILD THE PLANT AT WINDSCALE 
WORKS, SELLAFIELD FOR UNITED 
KINGDOM ATOMIC ENERGY 
AUTHORITY. 
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One of the Pile Buildings 
with Blower Houses under 
construction at Windscale 
Works, Sellafield. 


(By kind permission of United 
Kingdom Atomic Energy 


ARLEN. FINDLAY<CO. LTD. 


STRUCTURAL ENGINEERS 


MOTHERWELL - SCOTLAND 
Phone Motherwell 496 


Member of The Nuclear Power Plant Co. Ltd. 








TELEPHONE HOLBORN 5083 
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M.S. HOPPERS 
. 
BUNKERS 
* 
js DUCTING 
e * 
d GAS PLANT 
REACTION VESSELS 
* 
-HEMICAL PLANT 
« 
ORAGE TANKS 
* 
SSURE VESSELS 
» 


, R RECEIVERS 





A MEMBER OF THE HORSELEY ENGINEERING GROUP 
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Sculpture in Steel 


Our photograph shows a 10-ton Mild Steel Triple Hopper, for a coke oven coal-charging 


Larry, under construction at Horseley Works. 
This is but one of an infinite variety of shapes and sizes which emerge, daily, from the 
Platework Bay, for here steel is fashioned to the individual designs of a very wide range 


of industries. Art yes, but not for art’s sake alone. These creations are 100 per cent. 


functional. 


HORSELEY BRIDGE & THOMAS PIGGOTT LTD. 


Fabricated Platework Section 
HORSELEY WORKS, TIPTON, STAFFS. 


Telephone: Tipton 1104. Telegrams: Horseley, Tipton. 


LONDON OFFICE: 9, VICTORIA STREET, WESTMINSTER, LONDON S.W.! 
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GIVE YOUR 


WITH A 


WELLS 
OIL FILTER 


Six standard sizes, available from 
stock, for all Engineers and other 
users of oil. 

Write for Section “‘C”’ leaflet. 
Also makers of Oil Storage Cabinets 
and Barrel Pourers. Portable Paraffin 
Heater Plants for works and outdoor 
use. 


yp 


=. || 
And b 
—— 


TRAVEL 
ROPE PU 
WALL HOISTS 
SHEER LEGS 
RAIL BENDER® 


Sei 


\ 
\ 
h 


YOUNGS (LIFTING APPLIANCES) LimiTen = & CO. LTD., 
RYLANL. STREET WORKS - BIRMINGHAM 16 e e 


P.O. BOX 5, MOUNT STREET, 
; st 7 HYDE, CHESHI 
TELEPHONE: EDGBASTON 3508-9. TELEGRAMS: “ OLDENS” BIRMINGHAM Telephone : HYDE 959 
Teleg : “UNBREAKABLE ” HYDE 

















MANUFACTURERS 
OF THE 


Bostock x Bramley 


Lh ce |b: NON METALLIC 
ae SILENT GEARS 





es 


EET, 
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WOODFIELD 


evian 
a WOODFIELD 
DIESEL ENGINES jammer! 


HIGH PERFORMANCE AT LOW COST 


CLIMAX COMPRESSOR 



































WINGET BOOM TYPE TRENCHER 























EUCLID [5-TON 
REAR OUMP TRUCK 



































AVELING- AUSTIN 
99°-H MOTOR GRADER 














LEYLAND AUTO- 
DIESEL GENERATOR 























HIGH TORQUE OUTPUT 
QUICK STARTING - LONG LIFE 
LOW RUNNING COSTS WITH WORLD WIDE 
SPARES & SERVICE AT THE 
RIGHT PRICE 


THOS. SMITH 
“21° EXCAVATOR 





BLAW-KNOX BK-I2 




















MOTOR GRADER. 
SWEPT WEIGHT RATINGS (BS.649—1949 AT W.T. & P.) 
MODEL BORE STROKE 
VOLUME (DRY) | hour 12 hours Day and 
or less or less night 

sae aes 3.96 in 4,75 in. 351 cu. in. 1,178 Ib. — —— — 
Horizontal (100.6 mm.) (120.7 mm.) (5.75 litres) (545 Kg.) 2,200 r.p.m 2,000 r.p.m. 1,800 r.p.m. 
ee... 48 in. 5.5 in. 597 cu. in. 1,625 Ib. — er “Sadi pt 
Horizontal (121.92 mm.) (139.7 mm.) (9.8 litres) (738 Kg.) 1,800 r.p.m. 1,800 r.p.m. 1,600 r.p.m. 
guid 5 in. 5,75 in. 677 cu. in. 1,640 Ib. ates Pah ed ass 
Horizontal (127 mm.) (146 mm.) (10.1 Bees) (744.5 Kg.) 2,000 r.pm. 2,000 r.p.m. 1,800 r.p.m. 
wee... 5.5 in. 6.5 927 cu. in. 2,580 ib. ore isa ee 

{ Horizontal (139.7 mm. (165.1 mm.) (15.2 Heres) (1170.2 Kg.) 1,840 r.p.m. 1,800 r.p.m. 1,600 r.p.m, 
































LEYLAND MOTORS LTD. Head Office and Works: LEYLAND - LANCS. * ENGLAND 
London Office and Export Division: HANOVER HOUSE LONDON ~- W.3 
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No foundry has done more to advance the quality of steel castings than F. H. Lloyd & Co. Ltd. None are 

‘ more research minded or ready to adopt modern techniques and labour saving plant. 
Lloyds have invested heavily in high K.V.A. furnaces for quicker and better melting. The fettling tempo 
is speeded by Hydroblast which ensures thorough cleaning of large and intricate castings, powder 
washing that literally burns castings clean, and knock off risers. New Moulding equipment includes 
mould surface treatment for a smoother casting surface, and the Speedslinger, the first to be used 

in this country, which rams one ton of sand per minute. And behind the new equipment and techniques, 
are the men whose inherent skill and experience wed hand made perfection to machine made efficiency. 


WIVEL HEAD HOUSING Drilling appar 


ponent gh 4h meson 13" LLOYDS — Europe’s Best Equipped Steel Foundry 


Ht 


LLOYD & COMPANY LTD. P.O. BOX 





" EF nx 
5s ‘AMES BRIDGE STEEL WORKS DARLASTON PHONE JAMES BRIDGE #4 
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Read all about 
Molybdenised Lubricants in this 
FREE BOOK 





The most comprehensive 
treatise on Molybdenum 
Disulphide Lubrication 


yet published, this book 





can be of great value 


to you. 





Write today to: 


IBEX HOUSE, MINORIES, LONDON, E.C.3. 
Telephone: Royal 4372. 
ROCOL HOUSE, SWILLINGTON, Nr. LEEDS. 
Telephone : Garforth 2261/2. 
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The service offered to industry by Wards is backed by the 
experience of over half a century, and covers every aspect of 
railway siding planning, construction and maintenance. 


ENGI* i 














wee 


The accompanying photographs 





show sections of a recently com- 
pleted ‘* Ward-built"’ siding. 


Copies of the third edition cf our 
booklet ‘Rails and Rail Accessories” 





forwarded on request. 


COLLIERIES 
REFINERIES 
POWER STATIONS 
GAS WORKS 


BREWERIES 
DOCKS, ETC., ETC. 








THOS.W.WARDLTD: ALBION WORKS: SHEFFIELD 


TELEPHONE: 26311(22 LINES) + TELEGRAMS: “FORWARD - SHEFFIELD” 
LONDON OFFICE: BRETTENHAM HOUSE ~- LANCASTER PLACE - STRAND - W.C.2 


$33 
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| Progressive | 
| insulation 
technique 
| Progress in the art of 
| insulating transformers The insulation is 
with casting-resins homogeneous, has low 
has made possible moisture absorption and 
the production of a high resistance to tracking. 
voltage-transformers Cast-resin insulated 
| and current-transformers transformers are now 
which have low dielectric loss, being incorporated in 


our air-insulated 


high short-circuit security 11-kV switchgear 


Reyrolle 


A. REYROLLE & COMPANY LIMITED HEBBURN, COUNTY DURHAM, ENGLAND 


| 
| high impulse strength, 


and high temperature resistance 
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THIS AN IMPRESSION OF 








Ur 
BUTTERS 


LIGHT 
MONOTOWER 
CRANE 


now being produced 





AN ELECTRIC TRAVELLING CRANE 
FOR STRAIGHT OR CURVED TRACK 
MINIMUM RADIUS OF INNER RAIL 14 ft. 6 ins. 


To Lift 3 tons at 30 ft. radius 


2 tons at 80 ft. radius 


Hoists 3 tons at 60 ft. per minute 


Height to Jid Heel Pin 90 ft. 
Jib 75 ft. centres 


Control, all electric, is effected from high or low 
position, either from the cabin shown in the 


illustration or from bottom platform 

















“av x. | Se 2° are 
A/T ON INI/NY INIAN TL OSA OO, 


2 ar 


’ 
‘"o"ae’ 


* 
a 


This crane is mainly self erecting and can be put up quickly and 
easily and just as simply dismantled for transit 


Entire! tish in design 
materic nd workmanship 


and fu up to Butters standard 


In all pects 


BUTTERS BROS. & CO, LTD. 


MACLELLAN STREET, GLASGOW S.I. 
LONDON : The Crane Works, Long Lane, Hillingdon, Middlesex. 
BIRMINGHAM : County Chambers, Corporation Street. NEWCASTLE : 65 Quayside 
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# RESERVE THE RIGHT 
ul CO DROP BRICKS i ely” 
LINK 
\ 
- 
KANYE ) 
eye + 
Oiling the wheels of industry— 
BIRUCIS MUAISIN© 
| For every modern industrial process there is a specialised grade of Sea Shell Lubric at. 
leadership in lubrication 
tex and BP. Lic 


s 
Copies of this advertisement (in colour) can be obtained from 5! 


en May Hm 
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JOHN THOMPSON: 





i 





JOHN THOMPSON (TRIUMPH STOKER) LTD 


KIRKSTALL ROAD « LEEDS 3 











THOMPSON-TRIUMPH 
STOKERS 


and handling plant 


The travelling grate stokers of this modern coal- 
fired steam raising plant together with the well 
laid-out coal handling equipment and auxiliaries 
were supplied by John Thompson (Triumph 
Stoker) Ltd. 
The whole plant was designed to operate at high 
efficiency with reduced maintenance. On test, the 
efficiency of the boiler, supplied by John 
Thompson (Wolverhampton) Ltd., proved to be 
over 83°,,. First class modern plant of this nature 
can easily recover the cost of installation in the 
savings obtained in fuel and services. 
Phot: graph by courtesy of ¥. Mandleberg & Co. 
Ltd., Salford. 
Consulting I ngin-ers: Chas. F. Harris & 
Pariners, Preston. atte, ™ 
JOHN 
THOMPSON #5 
GROUP 
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ENGINEERI ACKGROUND 


Axial-flow pumps... 


Renowned for their efficiency in the delivery of large 
volumes of water against comparatively low heads, 
Vickers-Gill axial-flow pumps owe their success to a 
background of engineering achievement. History-mak- 
ing aircraft like the Viscount and Valiant... fast ocean 
liners such as the 29,000-ton ‘Orsova’ . . . these are head- 
line news. Yet, in their own fields, hundreds of lesser- 
known products of Vickers-Armstrongs are equally im- 
portant. Whether complex or simple, each shares the 
same background of outstanding design and sound 
construction; each solves critical engineering problems. 





Vickers-Gill pumps are highly efficient for condenser 
circulating water, dock de-watering and impounding, 
irrigation and drainage, waterworks and sewage works 
duties. Discharge rates vary from 2,000 to 200,000 
g.p.m. against heads up to 65-70 ft., and the pump 
design is extremely compact. Impeller pitch is 
variable, and the pumps are self-regulating, so 
that at constant r.p.m. any fall in head below 
the maximum specified is accompanied by an 
increased discharge at a decreased power. 

The same high efficiency is maintained 





in the multi-stage units—the form in 
which most Vickers-Gill pumps are used. 


VICKERS-ARMSTRONGS  LIMI§ 


VICKERS-ARMSTRONGS (SHIPBUILDERS) 
VICKERS-ARMSTRONGS (ENGINEERS) 
VICKERS-ARMSTRONGS (AIRCRAFT) 
Vickers House * Broadway + London S 


TGA valé 
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| the Steel Industry 


z During the last few years, the British Steel Industry has 


embarked on a vast expansion programme to increase 
steel production. John Smith Cranes are playing their part 
in this programme, and are now used in many of the 


largest steelworks and rolling mills in the country. 


: LONDON OFFICE : 
f Buckingham House, 19/21, Palace Street, (off Victoria Street), London, S.W.1. 
Tel. Tate Gallery 0377/8. 
SOUTHERN COUNTIES OFFICE : 
Brettenham House, Lancaster Place, Strand, London, W.C.2. 
Tel. Temple Bar 1515. 


JOHN SMITH (KEIGHLEY) LIMITED 
P.O. BOX 21 - CRANE WORKS - KEIGHLEY - YORKS. 
Telephone :- Keighley 2283 (4 lines) Telegrams :- Cranes, Keighley. 





MASTER CONTROLLER 
EQUIPMENT can be incorporated 
in our cranes when required. This 
equipment gives correct acceleration 
sequence to the various motions, it 
also provides full electrical pretection 
to all motors on the crane 


wy 
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Two typical 

VOKES GENSPRING 

Peer Si. hanger installations 
a aa in the oil industry 












pany Limited. 













IN ADEN, The British Petroleum Company’s new 

refinery came on stream in July 1954. Many sections of 
this complicated process plant piping demand 

the finest and most accurate suspension methods, and this 
requirement has been met by the installation of 

Vokes Genspring Variable Support Hangers. The Associated 

Ethyl Company Limited have also made use of these Vokes 

Genspring Hangers at their Ellesmere Port Works in Cheshire. 































This Pneumatic Press Brake Guard is designed to give the highest degree of | 
safety and efficiency during all pressing operations. It is simple in operation, 
being coupled to the machine controls, and is adaptable to suit any make of 
machine. See the Guard in operation at our own factory. 
Controlled by an effective pneumatic system, one depression of clutch pedal 
operates both guard and machine. 
1.2. Guard apron descends firstly by gravity to a set tolerance above work-piece 

and prevents further access to tool space before clutch can be engaged. 

Guard is locked in down position under air pressure before!clutch engages. 
3.4. Guard starts to rise immediately tools touch workpiece. 
5.6. Workpiece is formed and withdrawn without guard interference. 
SPECIAL SAFETY NOTE.—Guard apron is sensitively balanced so that 
should it fall on operator’s hands accidentally, no harm will result. Clutch will 
also not engage and machine cannot operate. 


Photograph by courtesy of 
The British Petroleum 


Company Lim 


VOKES GENSPRING 
Variable Support 
Hangers are specifically 


















designed for the control of 

vibration and limited thermal 
movement of piping, but where piping 
systems need to be ‘floated’ to offset the 
effects of extensive movement, 
Vokes Genspring Constant Support 
Hangers should be used. 
The full range is detailed in the 
Vokes Genspring catalogues 
available on request. 


RUBERY OWEN 


Peaumiltc 
PRESS BRAKE GUARD 


Enquiries to: VOKES GENSPRING 


RUBERY, OWEN & CO., LTD., P.O. BOX 10, DARLASTON, S 
WEDNESBURY, STAFFS. TELEPHONE: JAMES BRIDGE 313! (32 LINES) SUSPENSION SYSTEM 


DEPT. I/2 - VOKES GENSPRING LIMITED - GUILDFORD ° 





SURREY 
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THE RICHARDSONS WESTGARTH Group 


BUILDERS OF GAS AND STEAM LAND TURBINES AND 
ALTERNATORS OF HIGHEST POWERS. BOILERS, TURBO 
BLOWERS AND OTHER LAND EQUIPMENT ALi TYPES OF 
MARINE PROPELLING MACHINERY, BOILERS SUPERHEATERS 
AND OTHER MARINE SPECIALITIES 



































RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 










THE NORTH EASTERN MARINE ENGINEERING COMPANY LTD. 
GEORGE CLARK AND NORTH EASTERN MARINE (SUNDERLAND) LTD. 
RICHARDSONS WESTGARTH ATOMIC LTD 3 



































Flywheels and 
circular castings 
in cast iron 


Oo 


Front Tractor Wheel 





In order to offer competitive 
prices we have specialized our 
production in Newcastle upon 
Tyne. Our foundry and machine 
shop equipment is most suitable 
for Repetition circular grey iron 
castings. Flywheels are produced 
from our own patterns, machined 
and balanced if desired. Present 
production covers a range from 6in. 
to S50in. diameter and from 20 to 
1,000 lbs. in weight. 
All castings can be shot-blasted if 
required. Capacity available for 
any type of pattern making, 
casting and machining. 


Typical 
Flywheel 


“& 


~~ 


(NEWCASTLE) LTD 
POTTERY LANE, NEWCASTLE UPON TYNE 1 


PHONE: 28291/2/3 TELEGRAMS: WHEELS, NEWCASTLE 


Tronfounders 
& Engineers 








turning fly wheels. 


T Swift 12V6 Lathe with hydraulic copy motion for 


























All types of Lathes with or 
without hydraulic copy 
motion, up to 40 inch 
centres and 60 feet long. 
Write for full lists. 


LOENOMS Vl thee ORSON SMa tel aD) 
CLAREMONT WORKS - HALIFAX - ENGLAND 


i HHH I | 


| Phone: Halifax 3792 
LHL Hit 


Grams: Swiftly, Halifes. 


Hit 
Hi 


al 
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TERRY'S 


presswork and spring 


Herbert Terry & Sons Ltd, 


Press Tools & 
Stretcher Dies 


AT A FRACTION OF THE COST 


using 


KIRKSITE 
‘A’ 
LOW COST- SPEED-HIGH RECOVERY VALUE 


Cost of dies made with KIRKSITE ‘A’ is only a fraction of those made of 
steel or cast iron, the more intricate the tool the greater is the saving. Use of 
KIRKSITE ‘A’ also means that dies can be produced in a few days eliminat- 
ing long waiting periods for tools. A complete and speedy service for the 
production of both patterns and dies is operated. KIRKSITE ‘A’ data 
gladly sent on request. Also the Hoyt Buyers’ Guide, listing all the Hoyt 
products and services. 


Kirksite ‘A’ and Plastics: Kirksite is specially suitable 
for metal moulds for Polyester resins, having a very long life 















PRODUCTION under operating conditions with Polyesters, whether plain or 
RUNS reinforced. 
OBTAINED 200,000 Petrol tank pressings in 20 gauge steel from one 
FROM KIRKSITE punch. — : 
60,000 Aircraft jettison tanks in 16 gauge stccl. 
KIRKSITE 20,000 Delivery van sides in 20 gauge stee! ‘ 
20,000 Runs in aluminium alloy sheet without any appreci# of 
PRESS wear on tools. ae ' 
TOOLS 50,000 Special plastic helmets on one set of KIRKSIEE 
25,000 Special rubber parts from a KIRKSITE mould. 


All the above tools were still serviceable 
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or 


METAL CO. OF GT. BRITAIN LTD. 


IS 
DEODAR ROAD, PUTNEY, LONDON, s.W 
Telephone: VANdy? 
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PLAIN BEARINGS - ANTI-FRICTION METALS BRONZES & LEAD BRONZES 
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PULLEYS and SHEAVES 


. Check your pulleys and sheaves 
frequently for wear and alignment 
and true them up. 


. Your pulleys and sheaves should be 
made of hard metal — Soft metal 
wears and takes on an imprint of the 
rope—The imprint will fit the old 
rope, not the new one. 


. Many pulleys and sheaves can be case 
hardened in the groove—lf this is 
not possible in your case specify 
manganese steel or similar material 
for your new ones. 


Don’t let this happen! See Fig. | 


. Check your sheave and pulley bear- 
ings for wear and see that they are 
lubricated. 


. Flats develop on sheaves and pulleys 
through usage and start vibration— 
so use your calipers and be sure that 
they are round. 


(Fig. 1) Cross Section of a Jib Head Pulley 
showing uneven wear—Result (See Fig. 2) 
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GROOVING OF DRUMS 


On a grooved drum the correct size of 


rope to fit the grooves may be found by 
the following table :— 





DETAIL OF BARREL AND PULLEY GROOVING FOR WIRE ROPES 
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NUMBER FOUR 











(Fig. 2). This Rope was used on the Pulley shown in Fig. | 





AND PULLEYS FOR CRANES 


The Grooving in the table alongside conforms to 
B.S.S. No. 302-1938 and is suitable for all construc- 
tions of steel wire ropes for Cranes. The figures 
shown are applicable to both drums and pulleys. 


N.B.—In all cases the rope is supported by the 
groove for one-third of its circumference, j.e., Angle 
of Bearing = B. The grooves should be smoothly 
finished and the edges round. 


Pulley grooves should be one and a half times the 
diameter of the rope in depth. 


The angle of flare of the sides of the pulley groove should 
be 52°. The corresponding flare on a Vee Grooved 
traction sheave should be, in general, 42°. If the rope is 
too large for the grooves the strands will become crushed 
and deformation will follow, resulting in birdcaging and 
the very rapid deterioration of the rope. Should, how- 
ever, the grooves be too large for the rope, it will tend 
to flatten under load as it will have no lateral support. 


Drum and Pulley Diameters for some of the 
more usual Constructions of Crane Ropes 





MINIMUM DRUM OR PULLEY DIAMETERS AT THE BOTTOM 
OF THE ROPE GROOVE 





(C—Circumference of Rope) 


(—Diameter of Rope) 











47 69 6/24 6/37 6/61 
Construction Construction Construction Construction Construction 
865xC 75xC 7.0xC 6.0xC 55xC 
27.0x D 23.5xD 22.0xD 19.0xD 17.0xD 











THE ABOVE TABLE CONFORMS TO B.S.!. 302—1938 


N.B.—The above Drum Diameters are based on a maximum Rope 
Speed of 200 ft. per minute. For each increase of 100 ft. per minute 
in excess of 200 ft. per minute add 5% to the drum diameter. 
These tables give minimum drum and pulley diameters which may 
be safely increased when expedient. 


Whenever possible Pulleys should be larger than drums. The angle 
of lead, that is the inclination of the rope to a plane perpendicular 
to the axis of the drum, should not exceed 5° (1 in 12). 
Remember.—Rope life largely depends on the size and condition 
of your drums and pulleys. 


SCOTLAND 


MARTIN, BLACK & CO. (WIRE ROPES) LTD. *ortscrrs. 2icctras. ‘Smet caer" Sentuel contin 


LONDON OF 9/10, MARBLE ARCH, 
Weg R 0051/3. ‘coamih * . SPEEDWYROP 
PHONE ¢ * SPEEDWYROP.” 
BEAN DEPOT MILROY WHARF 2, UPPER GROUND, 
\ AR RIDGE, S.E.1. "Phone: WATERLOO 4553. 
NORTH WES AREA OFFICE 
NTURY Bt NGS, 31, N. JOHN STREET, LIVERPOOL, 2. 
e: CEN 724 (2 lines). "Grams; ‘* SPEEDWYROP.” 
ORTH WEST AREA DEPOT 
lo, WEBSTE DAD. LI 
esas Seren, ROA gglVERPOOL. 
MIDLANDS OFFICE 
a MCAIT 
Phone PAVEMENT, NOTTINGHAM. 
AM 47293/4. "Grams: *‘ SPEEDWYROP." 
0, Woe POT 
WOODBOROUGH 
Phare: MOT COU GH ROAD, MAPPERLEY. 
CARDIFF: D. mcr 
THE exCHaN EVENSON & CO., LTD. 


"Phone: CARDIFE “— STUART SQUARE. 


MARTIN BLACK 
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stop.....look.....build 


with 


SUPASLOT 


That’s how easy it is with this revolutionary slotted angle — 
the finest of them all. There’s ECONOMY in the fact that 
10, 12 and 14 gauge are interchangeable—you can build in 
the extra strength without double supports. STRENGTH 
in the positive four-bolt fixing, even of triangulated struc- 
tures. VERSATILITY in the simplicity with which you can 
build your own racking, shelves, partitions, screens, etc. 
Specify SUPASLOT. 


me Ja WS ee A 





STLES TO SUIT ALL LOADS 


SUPASLOT MAJOR 12 
and 14 G. Steel and 12 G. 
Aluminium 2%; x 174 in. 


id i 
if 


i iS 
wi (BB), 


ime | 


&: 
a: i 


SUPASLOT MINOR 14 G. 
STEEL 14 x1} in. 


SUPASLOT INDUSTRIAL 
10 G. 14 <1} in. 


All in Packets of 100 ft. in 
10 ft. lengths with nuts and 
bolts. 


ALL INTERCHANGEABLE 


THE SUPASLOT ANGLE CO (GB) LTD 


BROADWAY CHAMBERS, 40 BROADWAY, LONDON, S.W.1 
Telephone: Trafalgar 6922,5178 Telegrams: Supasiot, London 
| 


191 CORPORATION STREET, BIRMINGHAM 4 
Phone: Central 4830 Grams: Supasiot, Birmingham 


11 CANNON STREET, PRESTON, LANCASHIRE 
Phone: Preston 57850 Grams: Supaslot, Preston 


Works: Birmingham and Preston 


ce is Fes Ve I. 
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No, nothing—not even trains weighing up to 600 tons and travelling at 
around 70 m.p.h.! Pinnacle nuts are fitted to the solid lock-stretcher bars 
of ‘points’ on the British Railways lines in the Stratford and Liverpool 
Street areas. Every few minutes steam and electric trains bang and 
clatter over these points—and what happens to the Pinnacle nuts? 
They stay put—they don’t even budge a thou! That’s why they’ve 
now been accepted as standard for this application throughout 
the Eastern Region of British Railways. 

Equally tenacious are our Nyloc and Fibre nuts. We'll be 
glad to advise you which type of self-locking nut is best for 
your job. 


SIMMONDS AEROGESSORIES LTD 


TREFOREST - PONTYPRIDD - GLAMORGAN 


Branches: 7-8-9, St. James’s Street, London, 8.W.1. 
Lancaster House, Newhall Street, Birmingham. 

2, St. John Street, Manchester, 3. 

73, Robertson Street, Glasgow, C.2. 

Also: Stockholm, Copenhagen, Ballarat, Sydney, 
Johannesburg, Amsterdam, Milan and New York 


Ch C» A MEMBER OF THE FIRTH CLEVELAND GROUP 


rrr-—N 
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NOTHING’S TOO 4 


/ DELIVERING To 
BIG a 





NOTHING’S TOO SMALL 


P 





\, FILTER 
\ PRESSES" = 


*» 
s 


To obtain a firm cake with low moisture content 


a steady even pressure is required from a pump 








delivering fluid or slurry to a filter press. A pulsating 











flow will destroy the structure of the cake, resulting in 


an uneconomic operation. The inherent low velocity of 





the Mono Pump, with its steady performance against 


varying pressures, enables it to be ideally applied to 


The Complete Lifting Tackle Service . . . filter press duties. Further, it has the additional 


Shown at the left are a few of the special purpose lifting attachments ie ; : 
designed and manufactured by us; we enjoy grappling with the advantages of self-priming, high suction power and 
difficult lifting problem! Equally, we are well placed for the 
economical production of the straightforward job, and our facilities 


for examination, testing and repair, as shown on the right, are very The 
complete, both at Manchester and Glasgow. Every job is fully 
BRITISH ELECTRICAL REPAIRS LIMITED @ € 
Empire House, Charlotte Street, Manchester | 


certificated. Our services are available from whichever of our works 
General Manager: A. Sorley. gas i ae 
Telephone Nos.: CEN 


ability to handle slurries or solids suspended in liquid. 


1S nearest to you. 
os.: CENtral 1378 and 3641. 


— ITED 
Sires Neto WORKS: 77, Hol "4 GLASGOW WORKS: Adelphi Eng- M 0 N 0 e U M P $ L I 4 
ree ewton, 











Tpkone Nace chip sth Beiienton Clason Si Feicohons hae MONO HOUSE, 1 SEKFORDE STREET, LONDON, EC! 
Aft er business hours Marple $82 Bridgeton 2141/2/3. After business hours: ? : 
rea Manager, Lifting Tackle Serv Giffnock 1900. Area Manager, Lifting Telephone: Clerkenwell 8911 nee 
Also Electrical Works at Bath, Birmingham, Cardiff, C shesterfield, Edinburgh, Glasgow, Hawick, Cables: Monopumps, London ; Code: on me om kefield. 
London, Manchester, Newcastle, Swansea | and at Birmingham, Dublin, Glasgow, Manchester, Newcastle, Wa 
dm BE28 | MP 231/4617 
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\ ilestones of steam generation 
— now on to 2450 psi! 

















AT EACH STAGE OF 
PROGRESSION 
THE VALVES WERE 


































































































































































Hopkinsons’ 
Torsion Bar 
Safety Valve 
2500 
HIGH 
MARNHAM 
2450 P.S.1. 1060°F 
2250 1100 
2000 1000 
STOURPORT 
AND 
DRAKELOW 
1500 P.S.1. 1065°F 
1750 900 
BATTERSEA 
AND 
WILLESDEN 
1450 P.S.1. 965°F 
vi 1 800 
= J 
a 
uw BRIMSDOWN 
Ss 1950 P.S.1. 932°F 
w 
£ 1250 700 
a 
Oo 
Z LCI. 
< 800 P.S.1. 855°F 
[a 
& 1000 600 
1@) 
NORTH TEES 
475 P.S.1. 750°F 
750 00 
CARVILLE ‘B’ 
275 P.S.1. 700°F 
500 400 
250 
0 00 
IMISSIONING DATE 1920 1930 1940 1960 
HOPKINSONS LIMITED - HUDDERSFIELD 
LONDON OFFICE 34 NORFOLK STREET STRAND ee, a 
= el 
HV 78 
i 
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12 MVAr GAPACITOR BANK FOR BRITISH CELANESE LTD. 


J. & P. supply the largest single bank in the country. 


With the introduction of a kVA maximum demand tariff for 
their Spondon Works, British Celanese Ltd. were faced with 
the problem of improving the overall power factor from 0.8 
to 0.97. For various reasons it was decided that the capaci- 
tors should be installed on the high voltage system, and 
J. & P. were commissioned to supply the required 12 MVAr 


bank. The installation comprises six-2 MVAr sections 


JOHNSON & PHILLIPS 





each containing six-333 kVAr single-phase units star 
connected for operation on 6.6 kV system. The sections are 
independently switched to provide flexibility. The units 
were given a special outdoor corrosion resistant finish which 
included aluminium spraying by the Metallisatioa process. 
The urgent nature of the scheme demanded adherence to a 


quick delivery schedule, which was achieved. 


LTD., CHARLTON, LONDON, S.E.7 


ERING 
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Photograph by courtesy of Stewarts & Lloyds Ltd. 


The above illustrates a Towns Gas Fired Recirculating 
Type Furnace for treatment of tubes ranging in length 
to 40ft. Designed for the uniform heating necessary 


for the tempering process of special steel tubes. Output 





rate 6 tons per hour. This plant is complete with 


charging and discharging machine. 


Installed for Stewarts & Lloyds Ltd. at their Clydesdale 
Works. 


PR <ST FURNACES LIMITED‘ LONGLANDS - MIDDLESBROUGH 


also at TELEGRAPH BUILDINGS HIGH STREET SHEFFIELD The last word in 


Furnace design 
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Solderless Terminals ard 
Connections 


REDUCE COSTS IN EVERY 
BRANCH OF INDUSTRY 


The AMP method eliminates human error and provides superior 


wire connections at faster rates of output. Terminals are applied by 





AMP precision crimping tools or automatic machines to a 


uniformly high standard of electrical and mechanical efficiency. 






This method is in widespread use in all parts of the world to 
reduce assembly costs. Pre-insulated and non-insulated terminals 


and connectors are supplied for every application. 


=vepu @ 


ae 


Brochure EG sent or 
demonstration at your 
Own wor ks on request 


AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD 


London Sales Office: 60 KINGLY ST.,W.1. Tel: REG 2517/8. Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 


Ahead of the present— & E —abreast of the future 
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| ; 4 “ 
) for 
ALL FAN 
| APPLICATIONS 
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AEREX LIMITED 220 238 WEST STREET, SHEFFIELD 1, ENGLAND Telephone : Sheffield 28441 
London & Export Office : 6/7 NEW BRIDGE STREET, LONDON, E.C.4. Telephone : CiTy 834 


ANCHESTER - GLASGOW AND STOCKTON 


MONTREAL, JOHANNESBURG AND SYDNEY, N.S.W 





The Section 
of the Slab 
is 5'0” x 10° 


This Machine 
can Swing 
230" diar. 





A MAGNET FRAME 
for a ROLLING MILL MOTOR 
PRESSED, WELDED and MACHINED 


CHARLES McNEIL, LTD. 


GLASGOW 
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Empire Engineering 
(Co. (Manchester) Ltd. 


High Class Brassfinishers 
and General Engineers 











Makers of :— 


Mechanical Lubricators 
for 
Diesel Engines, Oil Engines, 
Steam Engines, Air Com- 
pressors, Conveyors, etc. 


Displacement _Lubricators 


for 
Steam Engines and Air Lines. 


Relief Valves 
for 
Compressed Air Units and 
Receivers, Steam Limes, etc. 


Steam Driers, Oil Separators, 
Hand Pumps. 


Empire Works, Carendon Rd. 
SALFORD, 5, Lanes. 


heat, 


Telegr 








ams: Appi , Phone, M 
Telephone: PENdleton 23389 
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LOCOMOTIVES 


Designers and Builders 
of Steam, Diesel 
and Diesel-electric 


Locomotives 


HUDSWELL, CLARKE 
& COMPANY LIMITED 
Railway Foundry, Leeds 


* 
LONDON OFFICE : 


120/122 Victoria Street, 8.W.2 
TELEPHONE : 
Victoria 6786 


DAWSON & DOWNIE’S PUMPS 


TOTALLY ENCLOSED 
POWER PUMPS 


OiL REFINERY PUMPS 
PIPE LINE PUMPS 


STEAM & POWER DRIVEN 


| 


PUMPS FOR MARINE DUTIES 
AND LAND INSTALLATIONS 


HYDRAULIC PUMPS 
CONDENSERS, ETC 








LONDON OFFICE : 


HIGH EFFICIENCY 


DAWSON & DOWNIE LT. 








BRETTENHAM HOUSE 
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structural 
steelwork 





Steel Structures of all types are 
designed, fabricated and erected 
by Wards —a_ constructional 
engineering service backed by 
half-a-century’s experience and 
all the facilities to carry out 
projects of any magnitude. 


THOS W.WARD LTD 


Telephone : 26311 (22 lines) 
Telegrams : ‘Forward, Sheffield’ 


LANCASTER PLACE 


ELGIN WORKS, CLYDEBANK 


ALBION WORKS, SHEFFIELD 





STRAND ° W.C.2 


cs/ié 


DAWSON’S PATENT 
DIRECT ACTING 
BOILER FEED PUMPS 


CARGO OIL PUMPS 
GENERAL SERVICE 
AND AIR PUMPS 
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FIRECLAY REFRACTORIES 


FOR EVERY INDUSTRY 


THE GLENBOIG UNION FIRE CLAY CO. LTD., GLENBOIG, LANARKSHIRE, SCOTLAND 


EXPORT AGENT: GENERAL REFRACTORIES LTD., 















“LANCASTER : TONGELTU 
PENDLETON-MANCHESTER-ENGLAND 


le egroms.: "istons Manchester 








GENEFAX HOUSE, SHEFFIELD, 10 


TYPE STEAM TRAP 


The Long Life Trap has been designed to 
meet the requirements of many of our 
customers who desire a trap of thecalibre 
of the 1912 Float Type (many of which 
have worked for 40 to 50 years and still 
working) for present day needs. 

Made in the following sizes: fin. or 
zin., lin. or tfin., Ifin. or 2in. and 
suitable for all pressures up to 180 Ibs. 
per sq. in. 


LONG LIFE L.F.5 FLOAT 
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Advantages 
HIGH THERMAL EFFICIENCY 
USE OF ANY PREDETERMINED FUEL 
LOWER MAINTENANCE COST 
LESS FLOOR SPACE NEEDED 
GREAT FLEXIBILITY OF OUTPUT 


FRASER 


WATER-TUBE 


BOILERS 


Illustrated Catalogue free om request. 


FRASER & FRASER LTD 








WEIGHBRIDGES AND 
WEIGHING MACHINES 


NEW DESIGNS 
at 
COMPETITIVE 
PRICES 


e 
E. & A. ASHWORTH LTD 


Crown Engineering Works 


STAINCLIFFE ROAD 
DEWSBURY, YORKS. 
Telephone No. 2143-4 
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posal | for economy, accuracy, reliability 


by using 















CROSTHWAITE FURNACES and 
SCRIVEN MACHINE TOOLS LTD. 
York Street ironworks, Leeds 9 Tel.: 32411-2 
32. Victoria Street, London. $.W.1 Tal - Ahhav 2044 








WELDED STEEL PLATEWORK | 


Model “85 
8: centre lathe 











HOPPERS 
CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 


| THAMES R® BARKING, ESSEX | Model 70" junior 


TELEPHONE : RIPpleway 3011-2 7 centre lathe 
eee 


STONE 
BREAKERS 


CRUSHING ROLLS 
SCREENS 
ELEVATORS and 


CONVEYORS WOODHOUSE & MITCHELL WAKEFIELD ROAD BRIGHOUSE 


PHONE BRIGHOUSE G27 (3 LINES) GRAMS ‘WOODHOUSE, BRIGHOUSE” 
Makers: PROPRIETORS: THOS. W. WARD LIMITED 


R BROADBENT & SON, LTD 
Stalybridge 


Tel. No. Stalybridge 2201/2 : w™ 16 
Tel. Address ‘Broadbent Stalybridge: i 



































i — 
Centralized Lubrication encourages 

efficient running with a consequent all-round reduction 
iN maintenance costs. Tanway G.P. is the system 
that cannot miss a point and ensures virtual elimination 


of bearing wear, greatly reduced lubricant 
consumption, absolute minimum maintenance 









costs, and reduced power consumption. 


Van Marle” 
CHARGING MACHINE 


Two Tanway GP412 manually-operated pumping 
units feeding 24 points on a “‘ Van Marle” ¢ harging Machine 


Courtesy of Messrs. John Bedford & Sons Ltd.. Sheffield. 


TANWAY LIMITED, BARNBY DUN, DONCASTER, ENG. Tel: Barnby Dun 256 


X 
; 
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a re 
4 . 














ee 


‘G ENGINEERING June 1, 1956 [SUPPLEMENT] 





“BOSS WHITE” | | 
COMPOUND | 


FOR ALL 
SCREWED 
PIPE JOINTS 








STOCKS AT P 
| BRITISH STEAM 

Po SPECIALTIES LTD. 
BEDFORD ST., LEICESTER 


} Also at London, Liverpool, Whiston, Bristol, 
| Glasgow, Manchester & Newcastle-on-Tyne 

















It’s the perfect Fit 
that means so mawuch 


If you can’t see your way towards making power economies, think of L. & C. diesel 
piston rings—all the best-dressed marine engines have them. These perfectly 
tensioned rings are ready-made to give top performance the whole time. They fit 
snugly all round with an even wall pressure that hems in the power and puts 
all of it to work. More thrust for less fuel. 

There are L. & C. piston rings to suit your engines down to the ground and 
to give smoother running, longer wear. May we send you a catalogue ? 










53 HAYMARKET LONDON .- S.W.I 
Works - Trafford Park Manchester « 17 

















| BLAST, STEEL 
BOSLWOOYD SB GA 2 Py FURNACES 

H.B. 
tases “Sean Bathe dea MAKERS OF THE WORLD’S FINEST DIESEL PISTON RINGS STOVES 

Piston Rings” for steam engines 

COMPLETE 
EAGLE FOUNDRY : SHEFFIELD 11 - ENGLAND PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD pecs 

TIONS 
<a CONVEYOR’ SPECIALISTS SINCE 1906 137 Southfield-rd., Middlesbrough 

















SPRINGS AND 
SPRING WASHERS 


} FOR ENGINEERING PURPOSES 


=== Geo. ROBSON & CO. (CONVEYORS) LTD., Hodgson Street, SHEFFIELD 


Phone: SHEFFIELD 27463/4 








SHEET METAL MACHINERY - MACHINE TOOLS - WOODWORKING MACHINERY 


- . ASK for LISTS. EDWARDS HOUSE, on 
ALL TYPES — NEW & USED SK for 52.361 OMYARDS HOUSE, ceil 
W.W.t LTD. 
Phones : EUSton 4681 & 377! CENTRAL SPRING WORKS 
and Lansdowne House ec , 
a 41, Water St., Birmingham, 3 Furnace Hill, SHEFFIELD, 3 
s (CENtral 7606-7) 7 a Tiegrom 
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PING 


et, © 


For Turbine Thrusts, Pedestal 
Bearings. Hydro Electrical 
Installations. Motors. Generators. 
Paper Making and Extruding 
Machines. Pumps. Fans, Etc., Etc. 





MICHELL BEARINGS Lro 
SOUTH BENWELL, NEWCASTLE-UPON-TYNE. | 
Telegrams : MICHBEARO Telephone : 34279 








“KEEPS ITS DUST TO ITSELF” 


The MURAD 
DUSTLESS 
GRINDER offers 
dust protection to 
both the work and 
the worker. It em- 
bodies a dust inhibi- 
tor which renders 
unnecessary the use 
of separate dust ex- 
tractors. It is acom- 
plete self-contained 
unit and can be 
placed anywhere in 
the factory to suit 
individual requirements. | 


Send NOW | 
y # for a FREE 

Copy of 
Production | 
Times—The | 
House M<;- | 
azine of 
Murad De- | 
velopments | 
Led. | 


MURAD DEVELOPMENTS LTD | 
STOCKLAKE * AYLESBURY * BUCKS. 














HAMMERED OR HYDRAULIC 
PRESSED 


BLACK OR MACHINED 


TO 25 TONS 


Wm. PARK & Co. 


FORGEMASTERS LTD. 
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That may be looking a little ahead. 
But here and now G.E.C. space 
heaters are the best way to provide 
touch-of-the-switch heating wherever 
you want it, whenever you want it. 
Look at the advantages. They’re 
so easy to install. You can fix 

them to walls, or suspend them 
wherever needed. They require no 
maintenance. You don’t need stokers— 
a big point in the present labour shortage. 
They don’t make any fumes or dirt so you 
save on cleaning and on decorating. 

See about fitting your G.E.C. space heaters 
now. This constant source of dispersed heat is 


excellent for large offices, reception rooms, cloak rooms, 
dining halls, rest rooms. In fact, any large enclosed space 
where touch-of-the-switch heating would be welcome is a 
place for G.E.C. space heaters. 


3 kW & 5, 10, 15 and 20 kw 


ELECTRIC UNIT HEATERS 





THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 





SCHOOL 





SCHOOL OF GAS TURBINE TECHNOLOGY — 


A Course on the Design and Applications of Gas Turbines for all industrial purposes will be held from 


In July there will be three Advanced Courses dealing respectively with the Design of compressors, Turbines, 


OF GAS 
FARNBOROUGH PLACE ; TURBINE TECHNOLOGY 











POWER JETS (RESEARCH & DEVELOPMENT) LTD. 


4th to 22nd June, 1956 


Combustion and Heat Exchanges. 


Full particulars on application to 
THE PRINCIPAL 








FARNBOROUGH ‘ HAMPSHIRE 
Telephone : Farnborough | 300 


ENGLAND 
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PROBLEM 


WELDING WHEEL RIMS 


RINGS AND SIMILAR COMPONENT 
QUICKLY AND ECONOMICALLY 





i ~ Ne =. 


A.I. Automatic 
Flash Butt Welding 


COMMERCIAL VEHICLE WHEEL 
RIMS WELDED IN 10 SECONDS 
CURRENT CONSUMPTION 
! UNIT FOR 4 WELDS 





Consult us on your own problems 





A.l. ELECTRIC WELDING MACHINES LTD 


ROSE STREET, INVERNESS 
Te'ephone: 62 Telegrams: AIWELDS, INVERNESS 
LONDON OFFICE 68 Victoria St., $.W.! 
Telephone: ViCtoria 4101 
Telegrams: AIWELDS, SOWEST, LONDON 
ALSO AT 
BIRMINGHAM (Telephone: Northern 1266 
GLASGOW (Telephone: Douglas 6608/9) 
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DYSON 
TRAILERS 


THE BEST OF HAUL 
INVESTMENTS 


R. A. DYSON & CO., LTD. 
LIVERPOOL 


for 
ABRASIVE 
ASPHALTS 
‘ 


PATENT BITUMENS 


PUMPS 


BARCLAY KELLETT & CO.,-LTD 
BRADFORD, YORKS 

















HN, 


iit 











DAWSON & DOWNIE LTD 
CLYDEBANK 


Pumps for all Purposes 





Ashore or Afloat 


Steam 
or 
Electric Drive 


forernost in design...supreme in. performance 





TELEPHONE : CLYDEBANK 2871 
TELEGRAMS : PUMPS, CLYDEBANK 


























Jor new drives 












SUPE 
fast fonger 
<> 


or-Replacements 
esrearere ASK FOR 


PRICES 





ze 
- the originators and 


ss largest makers of 
- WIGGLESWORTH & vn y | V-belt drives in 


SHIPLEY 


—— ae oe this country. 


sd mange WIGGLES WORTHS 
a | 
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‘tp SPIRA TUBE TAKES THE AIR | 









/ } 
aL | | 
tae 
97) MMED 
s 





Gas-laden air from a tanker or the fumes from a laboratory 


retort . . . complicated tunnel ventilation or a simple hot 
air system—all jobs for SPIRATUBE, which is proving 
every day that it is the most versatile flexible ducting now 
available to industry. For machine shops, garages, factories, 
mines, aircraft, there are special types of SPIRATUBE in 
diameters from 3” to 30” and in a variety of coverings. 
SPIRATUBE is simple and quick to instal and is light, 
tough, flexible, retractable. Economical too, because 
SPIRATUBE can be dismantled and used again and again. 





Write to-day for the SPIRATUBE Brochure which illus- 
trates what this versatile ducting will do. Put your problems 
up to our Design Engineers. They will be glad to advise you 
without cost or obligation. The address is— 


FLEXIBLE DUCTING LIMITED, MARYHILL. GLASGOW, N.W, 
Telephone egra xiduct,Gla 


MARyhill 3729 Telegra Fle sseow, NW 





An Associate Company of George Maclellan & Company Limited. Established 1870 
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FABRICATIONS 


We have ample 


capacity for this type 
of work. 


GREY IRON 
CASTINGS 


Our Foundry can 
handle castings up to 
10 tons. 


| 
PURPOSE | 
MACHINERY ! 


We have a division 
dealing with this type | 


STEEL 
FORGINGS 


Six Power Hammers 
for Production 
of general forgings. 


We have our own Heat Treatment Dept. 


Just send us the drawings. We will 9 bo rest. We have ey - 
, e 
experience, plant and resources. ane oe garemelly when next 


in Leicester. 


GIMSON & CO. (LEICESTER) LIMITED, VULCAN ROAD, LeicesteR ff 
Telephone ; 60272 (3 lines) : r | 
(ESTABLISHED 1837) 


ee TL le 


‘. 






m 
—" 
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Jor Trourbhe- free 
holo-pre 


™ CENTENAX 


The Centenax Copiers are non-continuous photo-printers 
designed for use in Drawing Offices where the output of 
prints is comparatively small, and other establishments where 
it is necessary for reproduction work to be done on the 
premises. The Centenax Copiers are designed on the unit 
principle manufactured in two sizes and may be supplied 
complete with a stand or as a bench model. Developing units 
for either the Ammonax or the Unax process may also be 
incorporated. The copier itself is a transparent cylinder 
evolving around a battery of blue fluorescent tubes which 
m the light source. The cover is automatically tensioned 

og efficient contact between the original and the 
meres material. A time switch controls exposures. You 
© write for a comprehensive leaflet giving full 


NG LTD. 


STMINSTER, S.W.! 


aspect, Sowest, London 


atl 
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os 
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Finishing touch 


He is just fitting the locknut after assembling 
a Hoffmann self-aligning ball bearing on a driv- 
ing drum of this 120 h.p. Super Goliath 
conveyor driving head, by Richard Sutcliffe Ltd., of 
Wakefield. These bearings are perfectly suitable where 
they can be completely enclosed, as in this case. 

~ They need no other attention than 
~ lubrication once 
or twice 
a year. 










Self-aligning 
BALL BEARINGS 


May we help with YOUR bearing 


problem - no obligation of course 


ge 


Ce 


ma 


/HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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Butterley at home and abroad ge 


SINCE 1790 




















DESICN 
FABRICATION 
ERECTION 


ENGLAN 
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for Hydro-Electric Schemes, 
Water Supply, Irrigation, 
Flood Control on Rivers 


Valve Specialists 
and Hydraulic Engineers 


for over one hundred years 





GLENFIELD 


CONTROL GATES 


can be supplied in a variety of forms, including Sliding, 
Fixed and Free Roller, Double-Leaf, Automatic Drum, Tilting and 
Radial; the design and manufacture of which is backed by long 
experience in this type of work, ensuring complete reliability and 
efficiency. 
The illustration shows the Merila Barrage, comprising two 
37ft. 6in. span by 24ft. deep and two of the same span by 15ft, 
deep free-roller gates, of the Low Tana Hydro-electric Scheme in 
Kenya, constructed by Balfour Beatty & Co. Ltd. for The East 
African Power & Lighting Co. Ltd. 








GLENFIELD & KENNEDY. LIMITED ES | 





HEAD OFFICE & WORKS - KILMARNOCK, SCOTLAND 





i ee. a 
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P Ghtbesctheeoth mb beet 


Let the 
wagons roll! 


Sooner or later you will come across something that 
could be made lighter, more durable, or more quickly and 
economically in aluminium. That's the moment to talk it 


over with an experienced man from 








Across the countryside of Canada these new, 
all-welded, aluminium hopper wagons are 
proving their higher carrying capacity for the 
Roberval and Saguenay Railway. Twenty- 
eight of them were built recently to carry 
a total load of 2,430 tons—thirty comparable 
orthodox wagons, each some 5 tons greater 
in empty weight, would have been needed to 
do the same job. 

Aluminium has proved itself both here 


and abroad to be exceptionally durable for 
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carrying abrasive loads, and its long main- 
tenance-free life gives it great advantages as 
a wagon-body material. With recent advances 
in welding techniques, fabrication is swift 
and simple. 

Perhaps aluminium’s combination 
of lightness and durability can provide an 
answer to your particular problem. If 
so, our Sales Development Division at 
Banbury, Oxon., will be pleased to discuss 


it with you. 
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Tee bab 


BOOT CLEANING 
MACHINES 








AS USED IN 
COLLIERIES 
AND 
FOUNDRIES 
AT 
HOME 
AND ABROAD 





GUMMERS LIMITED 


EFFINGHAM VALVE WORKS - ROTHERHAM 


Telephone: Rotherham 4865-6-7 Telegrams: GUMMER, ROTHERHAM 
LONDON OFFICE: 38 VICTORIA STREET, LONDON, S.W.! Telephone : London Abbey 6473 





tor use with 
AIR or GAS 


L 15 TYPE CONTROLLER 


Inlet Pressure 5 to 3,000 Ibs. 'sq. in. 
Outlet Pressure Range } to 1,500 Ibs./sq. in 
Weight 3} ibs. approximately 


We specialise in this type of equipment and can place at your 
disposal research and development facilities 


A.1.D. APPROVED 
Contractors to M.O.S. and Admiralty 














HALE, HAMILTON & CO.,{LTD. 


Frays Mill Works, Cowley Road, Uxbridge 
Phone: UXBRIDGE 6525-6 

















Stop that water 
waste! 


with Prestex 
non-concussive spring taps 


Thousands of gallons of water may trickle away in large 
public buildings, factories, schools, hotels and ships from 
taps not turned off completely. Hot water, especially, is 
expensive. 
Prestex non-concussive spring taps are a sure answer to this 
costly irresponsibility, a big problem particularly shown in 
its true light in times of drought. Models available include: 
SA NE 


ag 
Le 


880B 


4” and }” 
Bibcock. 





a 

eI 

f 

i 884B 

E 4” Stopcock. 

' 876B 

' (with the NEW ‘3D’ style button top) 

i 4” Pillarcock. 3” nose and tail 
| * Non-concussive self-closing ts! 
action is 

* Light pressure only required i 

| to operate fee 

4 * Strong black non-heating : 


button top (with ‘3D’ style . a. EES 
red and blue inserts for 
“Hot” and “Cold”’) making 
it difficult to tie down or 
wedge open the valve 

Self-regulating to any pres- 
sure up to 100 Ib. per sq. in. 
Each tap fully tested on 


| 





water pressure 884W 

As easy to re-washer as an i” Shower 

ordinary tap control Stopcock 
- es also 884C for 

Chromium finish on a heavy colling fixing. 


nickel base 














FUE: d 


{uiful 





BELMONT WORKS - DONCASTER 


London Office and Warehouse: PRESTEX HOUSE - MARSHALSEA ROAD .- S.E.! 


TGA wre 























114 


Fourteen years before the first 
Aberdeen-Angus 
en erry oF 9 ON ) 
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An Aberdeen-Angus was first shipped to the Argentine in 1876— fourteen 
years after the Bank of London & South America had opened its doors there. 
Since then, commerce with Latin America has increased enormously, 
and with it has grown the influence and interests of the Bank. Today, 
the Bank holds a unique position as the on/y British bank in Latin 
America. It has branches in most of the important trading 
centres of that vast Continent. Up-to-date reports on local markets, 
trading regulations and general economic conditions are 
received regularly from Branches overseas and are summarised in the 
Bank’s Fortnightly Review, which is distributed to customers and made available 
to those who have business in Latin America, Portugal or Spain. 


BANK OF LONDON & SOUTH AMERICA LIMITED @ 


HEAD OFFICE AND LONDON OFPICI 6. 7 & 8 TOKENHOUSE YARD, LONDON, E.C.2 
MANCHESTER : 36 CHARLOTTE STREET BRADFORD: 55 WELL STREET 
CONTINENTAL REPRESENTATIVE S OFFICE: TALACKER 35, ZURICH 
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Rubber Components for the —:.".:."."."- 
e e ° oo. - 
more Exacting Applications —°.".:.".".". 
| N Our wide experience in the field of precision werer ete e.° 
rubber engineering qualifies us to advise on the vrata e! : 
rubber compounds and design of components *e"s's*s"s"e 
to meet the more exacting applications. Py E 
Our plant is fully equipped to deal with bulk production, as well *. ° 
as small quantity requirements for prototype and development work. * a 
. 
Designers and Engineers will be interested in our new publication, en - 
“Syntheticand Natural Rubbers and their Uses’-copy sent upon request. * . 
, 
High Grade Rubber Mouldings and Extrusions ° ‘O’ Rings ne ‘ 
Seols * Bushes * Grommets ~ Diaphragms + Bonded Parts ee e 
. 
ond Components in Notural, Synthetic and Silicone Rubbers a? 
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er e'e ee o's eo ee 0's 
APPROVED A.i.0. AND A.R.B. 
PRECISION RUBBERS LIMITED BAGWORTH - LEICESTER 
Phone: BAGWORTH 241/2/3 


Producers of Rubber Mouldings to fine dimensional tolerances and officially approved specifications 
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Dobos of 


CMe SIDDEST 
STEEL SHEETS 


EN 









at 



















SMITH &€ M-LEAN -: LTD 
179 WEST GEORGE ST- GLASGOW - C:2 
‘PHONE CENtral O442-'GRAMS “CIVILITY" GLASGOW 





If you could calculate the loss of efficiency 
caused by vibration you wouldn’t wait 
te write to Coopers, you would wire. 
When you realise that the Croid-Cooper 
method of machine installation also 
enables you to change layouts overnight- 
well, where’s that telegraph form? We 
should also welcome your enquiry by 
telephone or letter. 


COOPER & CO. (B’ham) Ltd., Brynmawr, Breconshire 


Tel.: Brynmawr 312. ’Grams: Felting Brynmawr. 








~ 
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—~ rafismen in Copper _——_- 


Mild steel radiator cover finished in stove enamel and 
fitted with flat brass mesh, heavily chrome-plated. 


Supplied for Marine and Industrial purposes. 


All description of Copper, Brass, Sheet Metal and 


Stainless Steel work. 


ALEXANDER MSARA 


Works: East Dock Street, Dundee. "Phone: Dundee 81268/9 oe aoe + ON a ee 
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Iron Castings 








Wel: 


NEWTON, CHAMBERS & Co. Ltd.. 
THORNCLIFFE, Nr. SHEFFIELD. 


LONDON OFFICE GRAND BUILDINGS 














ET GE ae? | 





LONDON SALES OFFICE, 6, VICTORIA STREET, WESTMINSTER, S.W.!. 


PMOS.STORET (2) BPD. 


WORLD LICENSEES FOR THE MANUFACTURE & SALE OF BAILEY BRIDGING 


ENGLAND 








AILEY 
BRIDGING 


4 in this age 
of power.. 


Engineers throughout the world, 
engaged on major projects to 
harness natural resources, com- 
bine the structural and mechanical 
aids of Bailey Bridging with their 
technical and productive skill. 








To-day’s tremendous speed of 
construction demands Bailey 
Bridging equipment which fulfils 
all requirements, regardless of 
magnitude. Our organization is 
privileged to place at your 
disposal a world-wide technical 
and Bailey Bridging supply 
service, unique in Civil 
Engineering. 





Telephone : ABBEY 739!-2 @ Telegrams: Microfab Sowest London @ Cables Microfab London 
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JOHN FRASER AND SON LIMITED | 


Ferry Street, Millwall, London, E.14 
Makers of 


Pressure Vessels, Rotary Furnaces 
Ete., in RIVETED or WELDED MILD STEEL PLATES 










“Hore 7 pele 
pela 
y) Lz A 








Tested and recommended by the Telephone: EASt 1185 Telegrams : Presvesals, Phone, London 
Ministry ef Supply (MTV Branch) 


Reference No. VG.6/300/FIR AS DE GEE IN ETE NIE I LE Hg 

















for export to tropical countries * 
OZ } 
OSOTITE—the modern scientific sealing which has been proved by rigorous tests —S 
to be the perfect jointing for smooth surface and screw unions. OSOTITE Is 
a simply applied liquid compound, impervious to heat, petrol, oil, grease, wate: | INDUSTRIAL 
and steam, which ensures in a few minutes a HIGH PRESSURE GAS AIR o1 COUNTING 
WATER-TIGHT JOINT. INSTRUMENTS 
OSOTITE AND 
MEASURING 
Sil C K MACHINES 
Cal 
A PRODUCT . 
Write for full details ond prices to :— 
SLICK BRANDS LT '.) Instrument Division, 
STAFFORD ROAD, WADDON, CROYDON, ENGLAND | | B.& F.CARTER&CO.LTD., BOLTON [3, ENGLAND 
tS SS stan alae Telephone: BOLTON 4344 (3 lines) Telegrams : Braiders, Bolton 

















CLAYTON SON & CO. LTD.JAMES WILEY & SONS LTD 
——— |llFe 


OF QUALITY 





BRIGHT NUTS 


DARLASTON S. STAFFS. 
















Get wugk * 
, the 

. . . but don’t expect an ordinary clip to put up with the treatment 

Cheney Connect was designed to withstand. Protected by many patents, 


. : made 
the Cheney Connect is the strongest, most efficient hose we 
— and the easiest to fit and adjust. Refit all round w! 


Reproduced by Permission of British Electricity Authority, Yorkshire Division, 


54 in. DIA MILD STEEL CIRCULATING WATER PIPES. 
SPANNING THE CALDER & HEBBLE CANAL 





AT THORNHILL GENERATING STATION, 



















WELDED STEEL MAINS | | LEME ard 
—~ A SPECIALITY — ron THE 


Trade enquiries to: 
FENTER LTD., 184, ASTON ROAD, pinmineHar 








\FFS. 


——— 
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Saving fuel at 
BOWATERS’ 


Kemsley 
Mill 


One of the many * Senior’ H-tube economisers in industry 
making a vital contribution to fuel economy. 

The H-tube principle of Senior Economisers provide straight- 
through gas passages which minimise draught loss, and fuel 
savings of up to 20 per cent. are effected even without the 
use of soot blowers. 

There is a Senior Economiser to suit all types of boilers, all 
working pressures and every class of fuel. 


senior 


ECONOMISERS LIMITED 
|| SOUTHAMPTON ROW LONDON W.C.1 


PHONE: HOLBORN 7543-4, 1158 & 7401 GRAMS: SENIORECO WESTCENT LONDON 


MATERIAL MOVING J 
PROBLEMS * 





- = 
= Las L LZ 


wk ee 
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WHITE 8, SONS (Engineers) LTD. WIDNE%, LANCASHIRE | 
: “RAILS, WIDNES”. Telephone : WIDINES 2425 (Three lines) | 
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STEEL 
CASTINGS 








Produced by Electric Arc 
Process and Modern Plant 


For - 
Rolling Mills - Melting 
Plants - Engineers, etc. 


* 


We can supply MACHINED 
when required 


W. SHAW & Co. LTD. 


WELLINGTON STEEL FOUNDRY 


MIDDLESBROUGH 


Tetephone : rams: 
3441 (P.B.X.) Wellington. Iddlesbrough 

















Robey & Co. Ltd. 


Globe Works - Lincoln - England 
TELEPHONE 2138! 





Consulting Engineers 

Husband & Co. Sheffield 
Steelwork Contractors 

United Steel Structural Co. Ltd. 


Robey of Lincoln made the trunnions 
for the Altazimuth Paraboloid Radio 
Reflector for the Department of 
Scientific and Industrial Research and 
Manchester University. 


These trunnions were required to be to 
a very high degree of accuracy ana 
precision, qualities found in all Robey 
products. 


Electric and Steam Winders, Boilers, 
Lloyd’s Class 1 Welded Work, Steam 
Engines, Diesel Engines, Air Compressors, 
Fibre Machinery, Stone and Ore Crushers, 
Meehanite Castings, Specialist Heavy 
Engineering. 


ll, 
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DAIMLER USE 


Reid 
Gears | 


FOR ARMOURED CARS 


EN 

















In armament production REID Gears 
play an unobtrusive, but not unimportant 
role. The Daimler Armoured Car, Mark 1, 
excels in speed, manceuvrability and the 
amazing facility with which it covers the 
most difficult terrain. The gun turret of 
this armoured vehicle ‘ tracks * on a Reid 
cut gear ring. It is so beautifully balanced 
that it can be swung around an arc of 
360 degrees by finger-spinning a small 
wheel. This incredible responsiveness to 
a mere touch is possible because of the 
precise accuracy of the gear ring— 
evidence indeed of the efficiency of REID 
precision gear cutting. 


General Machine Castings made to customers’ Patterns. csintibeiitie Planing, Boring, Turning, Screweutting 
GREENWOOD’S STANDARD GEAR CUTTING CO. LTD. 


New Bond Street, Halifax. Telephone: Halifax 5217/8. Telegrams: “ Gears” 














in the manufacture of 
ENGINEERS’ STUDS 


















% Write or ’phone Johnstone 861 for full details STU D Di N G 
of the Reid Gear Cutting Service. CONDENSER FERRULE 
Send for our leaflet telling you all about the Reid Service. AND : 





4 id REPETITION TURNED PARTS 
el Every type — every size for every need 
THE REID GEAR CO. LTD., LINWOOD, Nr. PAISLEY. GEO. GALLOWAY & Co. LTD. 


43 MIDDLESEX STREET, GLASGOW, S.!I. 
aaa — T cteph SOUth 1677-8-9 Telegrams: “ TORPEDO,” Glasgow, $.! 


























VACUUM 


COMPOUND 












Machine tools 
Sheet meta! machinery 
Woodworking machinery 


Smal! tools and equipmeat: 
Power electric tools 
Lifting tackle. 








i} 


GAUGES 











of finest British Craftsmanship 


David Harcourt gauges are manufactured in a wide range 
of types and sizes. Their ranges cover from 30 inches ot 
vacuum and to pressures of 10,000 Ib. per square inch. 


== see] DAVID HARCOURT LIMITED 


Tipton, Staffs Telephone: 
Telephone: Tipton LINKULA WORKS, COVENTRY ROAD, BIRMINGHAM, 10 
2181/5 Phone: Victoria 1051-1052. | Grams: Linkula Birmingham 10 


A member of SMITHS Industrial Instrument Division 

















SM/).C/082A 
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Cut the stress and strain 
from spring calculation 


With a ‘Ratelifie’ Spring Calculating Slide Rule 


* Scales allow all calculations involved in the design of helical tension 
and compression springs to be made at one setting/ 


+ Upper slide for stress and load calculations ! 
x Wahl’s stress correction calculated quickly ! 


*& The rule is essential to engineers and draughtsmen, is soundly con- 
structed and supplied in a strong case complete with instructions. 
* Price £3. 3s. 0d. Send for one to-day. 


HS Kateliffe 


OCHDALE LTD.) 





(rawiord Spring Works + Norman Road - Rochdale - Lanecs.| 
Grams and Telex Number: Recoil. Rochdale | 
| 


Telephone : 4692/3/4 








| 
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Phone: Newbury 170! 


r. LONDON OFFICE: | NEWTON ST., W.C.2 
fe, CHAncery 2291 
i. 
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Recording and indicating Tachometers for belt 
and direct drive. 


vo Turbines, Stationary Engines and industrial 
e. 





BUDENBERG GAUGE COMPANY LIMITED, 


4, Hj BROADHEATH, NR. MANCHESTER. 
» High Holborn, London, W.C.| 62, Robertson Street, Glasgow, C.2 


















RECORD GRAPHIC 
RECORDING INSTRUMENTS 
are unable to follow current 
variations with the speed of the 
electron beam. Nevertheless, we are 
proud to claim that they are the fastest 
and most sensitive direct writing Recorders on 
available to-day. 


folder Jja. 


THE RECORD ELECTRICAL COMPANY LIMITED 


WORKS’’ - BROADHEATH ~- ALTRINCHAM - CHESHIRE 


** CIRSCALE 
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GEARS 


chainwheels, silent Pinions 


ENG 











Ardleigh 
Governors 


| FOR DIESEL ENGINES 


AND OTHER PRIME MOVERS | ‘si W.L. SONES & SON 


BRADFORD GEAR WORKS ° LIDGET GREEN * BRADFORD 7 
GRAMS : INVOLUTE. PHONE: BRADFORD 71112 


wormwheels and worms 
’ 


spirals, bevels, racks, Spurs, 


Supplied complete or cutting only 














VYLO 
F9e SSS®  thp.o 500hp. 
ttn sa 2 ‘ 








& 
Ww 





Ardleigh Engineering Ltd A STEP FORWARD IN CLUTCH DESIGN 
LANGHAM NR. COLCHESTER ESSEX friction drive. 





% The most extensively used. 

& 30 Years of intensive specification. 

% The most successful in both performance and 
durability. 

* Mechanical, Pneumatic and Hydraulic types. 


} 

| 

| 

i 

' 

} 

| we The most Universal Clutch for every type of 
} 

| TELEPHONE COLCHESTER 3209 

| 













































T 

} 8 

| TAYLOR INDUSTRIAL CLUTCHES : 

TROWS UPPER WORKS : 

CASTLETON + LANCS a 
Phone: 57830 CASTLETCN ROCHDALE 7 

\ : 

| ~ = at S Thi 

to ¥ 

DIESEL ENGINES ’ 

The 

from 12: to 125 b.h.p. cast 

in, 

Our comprehensive range of diesel engines includes models for both marine and pho 

industrial use. fron 

Type JD2 illustrated on the left is the lowest powered of our industrial engines. star 

Messrs. Buckley and Taylor use JD2’s to provide the power in their Vapour Sait 

| Compression Distillation Plants—one of its many applications. ™ 

Illustrated below is the NR6 engine as supplied in quantity to Messrs. Newton 


Chambers & Co., Ltd., for their well-known excavators; they are also used as 
complete power-packs by the British Steel Piling Co., Ltd., for operating pile-drivers. 





Publications are availableJon request dealing with the complete range of 
engines including models for coupling to electric generators for emergency 
lighting, power or welding, pumps, and for driving light locomotives, cranes, 
earth-moving machinery and similar contractors’ plant. 
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i J. F. Passe & Co. 








PATTERN MAKERS 


PATTERNS FOR 
ALL BRANCHES OF ENGINEERING 
ALTERATIONS and REPAIRS TO EXISTING PATTERNS 


FORBES PLACE, PAISLEY 


Telephone — PAI. 2553 





‘ 
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DOUGLAS, 
LAWSON 


STANCHION 
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| TATE so teNnoip-oPperaATeD 


SEMI-BALANCED 
| VALVES 





RANGE: 
4" to 4” bore } 

5 to 200 Ibs./sq. inch ' f 
pressure. 





ENCLOSURES 


TOTALLY 
DUSTPROCIF. 


WEATHERPROOF. 
WATERTIGHT. 
FLAMEPROOF. 





FLUIDS : 
STEAM, WATER, AIR, SPIRITS, OIL 
AND CHEMICALS 


JONES, TATE & CO., LTD. 


TELBGRA VICTORY WORKS BRADFORD 


VALVE, BRADFORD 


| TELEPHONE : 
| BRADFORD 28348/9 


PULLEY 
= blefree servite 
ve " ng alas dive! 


A particularly robust pulley to withstand exceptionally am 
strain, shock loads, alternating stresses and vibration. Will give 
dependable service under the most exacting conditions. 


DOUGLAS, LAWSON € CO.LTD. 
BIRSTALL + LEEDS + ENGLAND 































This twin cylinder diesel compressor set will have 
to work at full pressure for long periods, under 
arduous conditions and with very little attention. 
The accuracy and strength of BIRSO non-ferrous 
castings are relied on to give unfailing service, year 
in, year out. Illustrated are some of the BIRSO 
phosphor-bronze castings used in the set, ranging 
fom main bearing shells to connecting rod and 
starting-handle bushes. They are all cast to the 
same exacting specifications and precision-machined 
in our own extensive machine shops. 
Our great exper! 


coupled with a 


ence and unrivalled resources, 
onal service are available to help 


ee, 
Wve your pr too. 


bronze, gun-metal, 


high-tensile aluminium- 
fugal-cast wheel blanks, 
tubes. 


T. M, 


HANLEY AND LONGPORT, STOKE-ON-TRENT 


Head Offi ANLEY. Phone: Stoke-on-Trent 22184-5-6-7 


Used to Neglect ... 
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Castings from a few ounces to 10 tons in phosphor- 
alumimium-bronze, 
ganese-bronze and light alloys. 
machined bushes and bearings. 

-bronze castings, centri- 
and chill-cast rods and 


iRKETT, BILLINGTON & NEWTON LTD., 


Longport Foundry. Phone : Stoke-on-Trent 87303 


One cf Britain’s Largest NON-FERROUS Foundries 
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safeguarded ! 






THE VITAL POINT in any 
power plant is where the 
shaft of the driving unit links 
up with the shaft of the unit 
driven. Vibration, shocks 
and stresses resulting from 
misalignment at this point 
are refiected in loss of power 
and, eventually, by serious 
breakdowns. 

You can safeguard your plant 
by fitting Steel-Shaw flexible 
couplings between units. 
Steel-Shaw couplings counter 
misalignment, absorb vibra- 
tion, and assure cheaper 
running and better perform- 
ances. 


The 


Write now for 
illustrated 
brochure No.1227 


STEELE & COWLISHAW LTD., Dept. 17, COOPER ST,;HANLEY, STOKE-ON-TRENT. 














VITAL point 
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Unless checked, cin shocks and stresses possed from unit to 
unit will result in rapid deterioration of plant. 











It fy Aas 
mm | . | | | ( le ( 
WA ‘catia 
SS A Steel-Show Flexible Cuaien obsorbs 


shocks, reduces vibration, and smooths ow: 
irregularities of load and 


Flexible Coupling 





SCL3250 | 


FLAMEPROOF eco mequnia | 
BRAKES 







ELLISTON, EVANS 
& JACKSON, LTD. 


LONDON 


BRIDGWATER 
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a _ Mechanical Tubing 





Whether you require mechanical 
tubes of large or small diameter 
we can be of service to you, for 
we carry large and varied stocks 
of tubing of many sizes. These 
tubes are available in various 
finishes and lengths and are 
obtainable suitable for machining. 


Write, *phone or call for 
full particulars. 


IMMEDIATE DELIVERY IN 
MOST CASES. 
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Telephone : EAGLEY 600 (5 lines) 


Markland Scowcrobt 


COX GREEN WORKS, BROMLEY CROSS, ' 





LIMITE 
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M.120 
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MANCHESTER FURNACES LTD. 


Gas and Oil Fired Industrial Furnaces 


Redesigning and Rebuilding of existing Furnaces 





Refractory Installations (New and Repair) 





GLOBE WORKS - MANCHESTER II 




























































































| LEADING MANAGEMENT CONSULTANTS with | 


| interests throughout the British Isles and Common- 
| wealth requires = ne ae | of qualified and 


| superenees 
Applicants wing — egy abe gh A 

can accept ‘or a 
1 rt ted initial period of three to five yeare In Canada, 
| Africa or New are invited to apply. Age 
| not over 40. Remuneration on a high scale 


superannuation and expense allowances. . Full | 
| details of qualifications and experience to the | 
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Several fully experienced 
DESIGNER-ORAUGHTSMEN are required for 
the London office of a leading firm of boilermakers, 
engaged in the design of large steam generator 
contracts, Salaries y to £1250 per annum will be 
paid to top-quality Pension Scheme, 5-day 
week.— Reply in pn. sonal ving details fupat 
ence and qualifications to X L854, Offices of 
ENGINEERING. 


| PERSONNEL MANAGER, BOX L 736, Offices of | A TECHNICAL ASSISTANT tego re- 
| | ENGINEERING. | quired to work under direction of the Chief as 


| 
| SERVICES ENGINEER. B.X. PLASTICS, LTD., 
| BRANTHAM WORKS, NR. MANNINGTREE, 
| ESSEX, require a Services Engineer with wide 
| experience for the Brantham factory. Applications 
| are invited from men with good experience in 
peoe generation, steam and electrical distribution, 
uilding work, and os cnageen ex Candidates should 
| hold a degree’ or possess equivalent qualificati 


| cal and Electrical Engineer in the development and 
follow through to inspection and Type testing of 
main line diesel electric locomotives being purchased 
by the British Transport Commission under the 
odernisation Plan. A sound working 
of diesel engines and of electrical generation, trans- 
mission and supply to auxiliaries = applied to 
locomotives, essential. Technical —_ 
ym armas & aor or A.M.1.Mech.E. b ve M.LE 





| Age between 30 and 35. Salary by arrangement.— 
Applications which will be treated in confidence 
| should give previous experience and qualifications, 
and be addressed to the PERSONNEL MANAGER 
{at Brantham Works. L 746 


| CHIEF ENGINEER (€1500-£1700 P.A.) required 
| by an expanding Instrument Manufacturi Com- 
pany for the development of aircraft and industrial 
saeee a — vemvee 4 equipment (electronic, 

Cc an h 
Also required are vell-qualified SENIOR 
DEVELOPMENT ENGINEERS (£850-£1200 p.a.) 
|—-one with experience of fluid flow, and SENIOR 
DRAUGHTSMEN (£14 to £17 per week). Housing 
assistance if required. Pension Scheme. Pleasant 
| town near coast and country. Our own staff is 

| aware of this vacancy. 
| Send details of training and career (including 
resent salary and employer) in confidence, to BOX 

r 827, Offices of ENGINEERING. 








Visit our STAND No. 
GRAND HALL GALLERY 
at the MACHINE TOOL 
EXHIBITION 
22nd June—éth July 








jence in office pr ure and a. 
—— techn cal correspondence an advantage.— 
MCHA NTC should be submitted to the CHIEF 
CEABIOAL AND ELECTRICAL ENGINEER, 
TERN AND NORTH EASTERN REGIONS, 
BRITISH RAILWAYS, DONCASTER. L 814 
| An opportunity occurs with a Bedfordshire Firm 
making small articles . aaa production methods 


MAN, AGED APPROXIMATELY 30-40, who 
is proficient and experienced in general engineering 
workshop practice, and also capable of a certain 
amount of design work. ee a! he will be assigned 
to assist senior tech taf r ble for the 
running of mechanized Production Hines, aye eventu- 
ally, if suitable, he will be ke charge of 
the factory workshop, e ngueed in anon main- 
tenance, machine bul Iding, and development work. 
A good salary will be paid.—BOX L 815, Offices of 
ENGINEERING, 








DEVELOPMENT ENGINEER. Experienced in 
— machine press and plastic techniques, 
equired for the development of anti-vibration and 
nuts. Salary commensurate with qualifications 

a experience is offered. Applicants — invited 
to send full details of age, training and experience to 
the PERSONNEL MANAGER, 8 MMON 8 AERO- 
CESSORIES LTD., TREFOREST INDUSTRIAL 
ESTATE, PONTYPRIDD, GLAMORGAN. L825 


SIMMONDS AEROCESSORIES LTD, TRE- 

FOREST INDUSTRIAL ESTATE, GLAMORGAN, 

oe the following vacancies in their Drawing 
oes. 

ELECTRICAL: Pte ELECTRICAL DESIGN 

DRAUGHTSM with some experience of 

smal] a tn ote components. 

One Junior (21-23 years) for Detail Work. 
MECHANICAL: ONE DESIGN DRAUGHTS- 
MAN for Filtration equipment om of 
Pressure Vessels would be an advan 
| One Design Draughtsman for Mechanical Tank 

| Contents Gauges. 

One Drawing Office Checker-——must be an ex i 

enced Draughtsman—knowledge of patent spec’ cifica 
| tions an advantage. 
One Junior (21-23 years) for Detail Work. 
The above appointments are all progressive carry- 
ing salaries commensurate with the work undertaken. 
Five-day week and Pension Scheme are in operation. 
Applicants are asked to send full details of age, 
training and experience to the PERSONNEL 
MANAGER. L 826 








ASSISTANT WORKS ENGINEER required by 
industrial concern in West Midlands. Age 26-35. 
Engineering degree and industrial experience 
essential. Duties include —— over main- 
tenance and construction of wide range of plant and 
buildings. Salary according to qualifications and 
experience. Pension scheme. Housing Assistance 
if required.—_BOX L 805, Offices of ENGINEERING. 


A Firm of Heavy Vehicle Manufacturers in the 
South of England —— rn 
MACHINE SHOP SUPERINTENDENT 
capable of taking charge of more than 800 machines 
This is a senior position of responsibility and will be 


remunerated accordingly. ension Scheme in 
operation.— BOX L 803, Offices of ENGINEERING. 


FERODO LIMITED, CHAPEL-EN-LE-FRITH 
Via Stockport, have vacancies for the following :— 

1. GENERAL ENGINEERING DRAUGHTS- 

= age 25 to 40, having experience in machine 

and works layouts. A knowledge of 

Wor Buildings design desirable but not essential. 

a education at least to O.N.C. Ref. 


2. ny AND TOOL DRAUGHTSMEN, age 25 
to 40. A knowledge of General Engineering and 





4 hine Design ad but not essential. 
Technical education at least to O.N.C. Ref. 
2444/2. 


Suitable applicants are offered excellent working 
conditions pes canteen facilities. There is a con- 
tributory superannuation scheme. 
You are invited to submit full details of experience, 
walifications and salary required to Lm 
asda: NEL MANAGER, quoting the appro 
reference number. 712 





THE G.E.C. —— LABORATORIES 


req 
ENGINEERS WITH H.N.C. OR DEGREE 
with some knowledge of aircraft electrical work and 
—— some experience of airborne equipment 
‘or planning the moe of radar ee in 
aircraft. Applican 
og ry but with considerable e experience of 
ais tes of work will receive serious 
in writing, to the STAFF MANAGER, 
& E.C, nc. RTANMORE LABORATORIES, THE 
GROVE, STANMORE, MIDDX., quoting ref. gt 4 





DESIGN ENGINEER. A progressive light 
engineering company producing electrical/mechanical 
components for the motor industry require staff, 
25/40 years, for deve! t of production models 
Applicants should hold H.N.C. or equivalent, with 
some —— in eg 4 + all and id. Design. 
t sta 
ew iy tothe PERS NNEL OF OFFICER, SIMMS 
MOTOR UNITS, LTD., OAK LANE, N.2. L596 


Classified Advertisements continued on Page 124 
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ESTIMATOR AND RATEFIXER 
| required for Toolroom in a well-established engineering organisation engaged on large 
| quantity production in the Automobile Industry. Applicants must have had a sound 
| engineering training and be fully conversant with the apy and maintenance of jigs, | 
| tools, fixtures and special equipment, and in parti with the gg oe of effective 
bonus schemes in regard to Toolroom production. Excellent condit 
tion; Pension Scheme. | 
Housing accommodation available in the New Town for | 
successful applicant. 


Write in the first instance to | 
| 


ions; Good remunera- 





LABOUR MANAGER, 
ALFORD & ALDER (ENGINEERS) LTD., 
MAYLANDS AVENUE, HEMEL HEMPSTEAD. HERTS. L828 














ELECTRICAL ENGINEERS who have completed | ESTIMATOR Guna required by Steel Pipe 
their Military Service, and have some practical Manufacturing Firm in 8.W. England. Progressive 
knowledge of design of any type of rotating electrical | position. Pension scheme. Salary, £800-£1000 p.a. 
machinery, who would like to obtain gee in —BOX L 797, Offices of ENGINEERING. 
the —— and a of ree igh-s - | 
Turbo-Generators, are inv to apply for a position | 
which provides scope for development and the) DEVELOPMENT ENGINEERS 
opportunity to take — = ne ae. ; AND 

Apply, giving particu of age and experience, | 
PP | PHYSICISTS - 


CHIEF ENGINEER, | 
. TOT 0 | are required for work in the new and rapidly expand- 
TU Ce ‘in 2 ratories of Louis Newmark Ltd. at New 
“WICK . Br . | ngton, Surrey. work includes the design 
METROPOLITAN a ELECTRICAL CO., | and development of instruments and equipment for 

. » a Pe > | the aircraft a ustries, and some wor) 

TRAFFORD PARK, MANCHESTER, at 771 | experience of small electromagnetic instruments is 
desirable. Good salary based on age and experience. 


Pension Scheme. Apply in aa giving full 
SENIOR MECHANICAL ENGINEERING ticulars to: PERSONNEL OFFIC 


ER, LOUIS 
DRAUGHTSMEN required for interesting work| NEWMARK LTD., PREFECT WORKS, PURLEY 
on large chemical plant installations. Experience | WAY, CROYDON. L 836 


in this type of work is desirable but not essential, 
applicants with general mechanical engineering 
experience will be favourably considered. The| SENIOR ENGINEER/AGENT required for 
posts offer excellent opportunities with generous | Persian Gulf area. Applicants should have at least 
salaries commensurate with —— and ability. | 8 years’ site experience, preferably with Contractors 
Offices situated in the N.W.1 London area. Five- | and will be required to take charge of Branch Organ- 
day week and superannuation scheme. Aa: isation responsible to Directors. Initial contract 
tions, which will be treated in confidence, should | period 2/3 years with possibility of extension. Salary 
give previous experience and qualifications, and be | will be about £200 per month plus living expenses. 
dr to the CHIEF DRAUGHTSMAN, | Bachelor preferred but not essential—Write with 
LAPORTE CHEMICALS LIMITED, CLIFTON | full particulars to BOX L863, Offices of 
HOUSE, EUSTON ROAD, LONDON, N.W.1. G 664 | ENGINEERING. 





SENIOR DEVELOPMENT ENGINEERS for 

© design and develoy oO hanical and 
electrical components for Power Cables of all volt- 
ages; for Telecommunication Cables and Overhead 
Current systems for electric traction. Candidates 
should be qualified to degree standard and preferably 
have had some production experience. 





£200 PER ANNUM or more is offered for a 
DEPUTY DIRECTOR OF RESEARCH 
for BRITISH WELDING RESEARCH 
ASSOCIATION. Applicant must have a 
} good Honours d n metallurgy, and be 


jegree 
prepared to live in the Cambridge area. 
FULLY EXPERIENCED MACHINE SHOP, Apply:—DIRECTOR OF RESEARCH, 
VIEW ROOM INSPECTORS required. Pension | BW: .A., 29, PARK CRESCENT, 
Scheme. transport facilities from Bourne- LONDON, W.1. L 769 
mouth, Poole, Salisbury, Ringwood, Christchurch 
and Dorchester. a in writing to PERSONNEL 

MANAGER, FLIGHT REFUELLING LIMITED, 
TARRANT RUSHTON AIRFIELD, NR. BLAND- 
FORD, DORSET. L831 A seotieg 8 Company requires a 

it a tage EER, not eS years of age, 
with University degree or equivalent qualification 
SENIOR DESIGN ENGINEERS for the design | and experience, preferably onasine, of oe marine 
of new and original accessories for Low, diesel ines, for post in technical branch dealing 
and High Voltage Power Cables. Higher cs 





Certificate or equivalent qualification is desirable, po a ery — ae es ee 
and production experience essential. cants for all types of marine machinery. Head- 
quarters will be in London but candidates must be 
repared to travel abroad for short periods. Know- 
edge of languages will be an advantage. Non- 
contributory Pension Scheme.—Write, giving full 
details, quoting H.A.2, to BOX 8964, c/o 191, 
GRESHAM HOUSE, E.C.2. L 860 


Applications quoting reference P/39/56 should 
be submitted to the STAFF OFFICER, B.LC.C. 
LTD., PRESCOT, LANCS. L 832 


MAINTENANCE ENGINEER. A vacancy 
exists for a Maintenance Engineer on the permanent 
staff at a large sugar refinery. Experience in charge 
of mechanical engineering maintenance is essential 
= a must be to at least H.N.C. standard in | 

echanical Engineering. Applicants who must be . 
medically fit and aged not more than 45, should | yer oes a en nae for Senior 
epply in writing, giving details of their career to the | 1'fe responsible for eontrelling Production Planning, 
} t¥ ENGINEER, fE & LYLE LIMITED, | : } ° 
LOVE LANE SUG JFINERY - "| Machine Tool Specification, Jig, Tool and Gauge 
: #AR REFINERY, LIV cee sO | Design, and Plant Layout. 

| 


[SUPPLEMENT] 


DEVELOPMENT ENGINEER; a _ vacancy 
exists for a Development Engineer at a large Sugar 
Refinery. The duties involve investigation of 
technical problems both practical and theoretical, 
prodiction of technical specifications for new plant, 
commissioning and testing plant, under the general 
control of the Development Engineer. Candidates 
must have a good general education and University 

ee in Mechanical (or Chemical) Engineering, 
and be under 35 years of age.—Applicants should 
write giving details of their career to the CHIEF 
ENGINEER, TATE & LYLE LIMITED, LOVE 
LANE SUGAR REFINERY, LIVERPOOL, fl o 

8 








NELSON ENGINEERING 
LABORATORIES, 


STAFFORD. 


The English Electric Co. Ltd. require 


TWO GRADUATE 
ENGINEERS 


for work involving the use of Analogue 
Computing Techniques in the Study of 
electric Power System performance. 


These posts involve the Study of the 
performance of interconnected rotating 
machines and the operational behaviour of 
protective Systems, and will also provide 
opportunities for both practical and 
theoretical development work on analogue 
computers. 


There are good prospects for advance- 
ment in an expanding development organisa- 
tion, and candidates should write with full 
details to DEPT. C.P.S., 336/7, STRAND, 
W.C.2, quoting Ref. 1218A. 


June 1, 1956 ENGINEERING 


DISTRIBUTION EN GINEER, 


o ae +d eats from «qualified 
tion Enginee: Baghdad 

Electricity Services. Applicants, cont a to 
» Should have experience in }}) branches a 
Electr city Distribution System, including 34Y 
11-kV, L.T., undergro cables and overhead 
= po mapa Maintenance and erection, 

nee i 

will be an advantage. © Pa8 ' uot required bt 
Three- contract in first ins 


of a 

(£200 to £225) per month according t< walifications 
pow ge b high = of living aRoweaet 

fund \e ree house with } furniture 
provided. Three months’ leave on full after 


I 


completion of 24 months’ service in Ip 


passages including wife and 
L 694, Offices of ENGINEERING. 6 


ee Eee First-class 

req ‘or Me’ work in medium. 
engineering factory in Lancashire, al —_ 
manufacture of high-grade machinery, it is very 
essential that applicants should be at present 

on Methods engineering and have wi experience on 
the shop floor. Successful candidate will participate 
in a generous superannuation scheme and will receive 
- annual — SS with full details 
r) experience, sa required, 

L 798, Offices of ENainmening, ” *~” ® BOX 


THE GENERAL ELECTRIC CO., LTD., has 4 
vacancy in the editorial section of its y 
ate for a 
WRITER CAPABLE OF PREPARING INFOR. 
MATION for the national, technical and trade 
ress, conducting active press relations, and produe- 
ng literature. his is a post which offers seope to a 
technical journalist and/or University graduate 
with an interest in the wide field of activities covered 
by the Company, but principally in electronics, 
radio and television.—Applications should include 


full details of education, age, qualificat: experi- 
ence, and M _ 


required, together with 
of written work, and should be pPr mde. gay 
STAFF MANAGER, THE GENERAL ELECTRIC 




















L 842 CO., LITD., MAGNET HOUSE, D ; 
LONDON, W.C.2. . es 
AUTOMATION 


Laboratories of a large Engineerin 





This is a new, interesting and expanding field involving the design and 
development of Light and Medium Weight Automatic Special-purpose 
Machines which embrace the processing and assembly of Electronic 
Apparatus. ENGINEERS WITH EXPERIENCE of this class of work 
are invited to apply for vacancies which exist in the self-contained 


Area. The appointments are permanent and progressive with a salary 
range up to £1200 p.a.—Please reply, giving full details of qualifications 
experience to BOX L 862, Offices of ENGINEERING. 


g Company situated in the London 











ENGINEER MANAGER. 


Applications are invited from fully qualified 
Distoes for the post of Engineer Manager with 
Baghdad Electricity Services. Applicants, aged 35 
to 45 years, should have e ience in all branches 
of an Electricity Supply Undertaking, including 
administration, distribution and generation by 
oil-fired boilers and turbo-alternators. Experience 
in the erection of plant will be an advantage. 
year contract in first instance at a net salary of 
approximately Iraqi Dinars 270 (£270) per month 
including cost of living allowance. Provident 
Fund exists. Free house with heavy furniture 
provided. Three months’ leave on full salary after 

letion of 24 ths’ service in Iraq with first 
class passages including wife and family.—BOX 
L 693, Offices of ENGINEERING. 














SENIOR ENGINEER, a vacancy exists for a 
Senior Engineer on the Permanent staff at a large 
sugar refinery. Experience in charge of mechanical 


engineering maintenance is essential and it would be 

— — pe : | Applicants must prove a successful record in a| an advantage to have experience of operation and 
MUNICIPAL = TUAL INSL pa NCE LIMITED et ——— not yet te 45 years of | maintenance of steam and power generating plant. 
nas vacancies for | age. Only those with experience of Modern Machine | Applicants, wh t be med aged not 

ENGINEER SURVEYORS at Birmingham, Techniques, Assembly and Layout, and of managing an a —— ~ 


Manchester, Nottingham and London. Posts are 


pensionable and pesnenent to satisfactory candi- | 
dates who shouk 


and have sound practical and theoreti 


Technical qualifications: First Class Ministry of | for advancement. 
Transport Certificate. Salary: £675-£1000 


a large staff need apply. 


pe 
annum. Apply = — as marking the | Ryne 2 will be treated in strict confidence, 
“ Application Engineer Surveyor" and | should contain full particulars, and be addressed to 
CHIEF BOX EG.296, c/o 191, GRESHAM HOUSE, E.C.2.| GRADUATE ENGINEER (MECHANICAL 


envelope 
“ Private and Confidential,” to the 
ENGINEER, 22, OLD QUEEN STREET, 
WESTMINSTER, 8.W.1. 








CORROSION ENGINEER 


required by Major Oil Company for service in Venezuela, Graduate or equivalent qualifi- 
cation. The work is mainly in connection with Cathodic Protection of which the candidate 
should have had several years’ practical experience, but a ound of more general 
knowledge of corrosion is also desirable. Candidates must be able and willing to take 
responsibility and to assist in the general planning and administration of co-ordinated 
corrosion control programme, covering all aspects of oil production, storage and transport. 


This position, for which candidates of approximately 25/35 years of age will be considered, 
is pensionable age 53. Tours of two and three years’ duration with one month’s paid leave 
in U.K. for each year of tour overseas, First class P vided for family including 
children up to 15 years of age. Successful candidate will ted in modern City where 
climatic conditions are tropical but in no way unhealthy. Company schooling to 12 years 
of age provided together with adequate medical care. Knowledge of Spanish advantageous 
but not essential although working knowledge at end of first tour would be expected. Com- 
mencing salary according to qualifications and experience. Please write, giving full details, 


age, qualifications, experience, marital status, to BOX ZS.450. D ‘ON’ 7 N 
36, LEADENHALL STREET, LONDON, E03. ermcartas nicinra Lee 











more than 40, and who should be either 
A.M.1.Mech.E. or equivalent standard, should apply 


. in writi iving deta ir career > 
have served an apprenticeship | The position is superannuated, carries substantial itn tate @ LYLE TED, LOVE 
knowledge. | remuneration, and presents first-class opportunities 


ENGINEER, TATE & LYLE, LIMITED, LOVE 
LANE SUGAR REFINERY, LIVERPOOL, 3. 


OR ELECTRICAL) with an aptitude for tuition 


L810 | L 859 | required for duties which include lectures and 


demonstrations on the techniques and characteristics 
of special cables to the Company's and Customers’ 
selected personnel. Previous experience is not essen- 
tial; training can be given to the selected candidate 
if necessary who would have the pe ange to 
transfer to other duties later.—Applications to be 
submitted to the STAFF OFFICER, BRITISH 
INSULATED CALLENDER’S CABLES LTD., 
PRESCOT, LANCS., quoting reference —_— 


BRITISH PETROLEUM COMPANY LIMITED 
a vacancy for an 

ELECTRONIC ENGINEER for work in the 
Instrument Group at its Research Station at Sun- 
bury-on-Thames. Applications are invited from 
men with a University Degree in Physics or Electrical 
Engineering or equivalent. Some & ence in the 
design and development of electronic instruments 
preferable. Work will include development of 
instruments for the control and testing of internal- 
combustion engines, for process control, and for 
chemical and ysical measurements. Age under 
} 35. National vice ——— must have been 
; fulfilled. Good Pension . pen | 

to age, qualifications and experience.—Write, giving 
| quil details, quoting H.3303 (a) to BOX 8952, fo 
| 191, GRESHAM HOUSE, E.C.2. L8 











INTERNATIONAL CORPORATION 


Desi and Construction Engineers of world-wide 
— in the petroleum and chemical industries 
invites applications from junior and senior graduate 
chemical and/or mechanical engineers 

as 


PROCESS PIPING ENGINEERS. 


The work consists of the preparation of piping 
flow diagrams both for process and utility — 
—— in these tions will work y 
with the design of sutnety and chemical ni 

handle bi of ins 
pumping, gus pression, heat exchange and other 
unit operations. A — training programme 
for new employees. 

The ~ tion Dffers comprehensive employee 
benefits which include: 

CONTRIBUTORY PENSION SCHEME. 

NON-CONTRIBUTORY LIFE INSURANCE. 

GENEROUS SICK BENEFIT SCHEME. ' 

FULL INSURANCE COVER FOR DUTY 
JOURNEYS. 








HOUSE PURCHASE ASSISTANCE SCHEME. 
GENEROUS OVERTIME PAYMENTS. 
LUNCHEON VOUCHERS. 

ETC 


THOSE WHO KNOW OUR NAME KNOW WE 
PAY WELL. 
to ¢ x 
be nO PERSONNEL MANAGER, 
Dept. 66/H, ’ 
KELLOG INTERNATIONAL CORPORATIO} 
7-8, Chandos Street, 
London, W.1. 


il! be honoured. Inter- 
Holiday arrangements We pplicants by prior 


jews can be 
eppolatanent by telephoning \ Seam 4010. 








m 
— 


1 | ErVSseEBRer 


PI 


fey 











werPaaress es” 


wide 


uate 


ping 
ems. 
stely 
tion, 
ther 
e is 


oyee 


‘CE. 


TY 


WE 


oN’ 


ter: 
rior 








ENGINEERING June 1, 1956 [SUPPLEMENT] 


manufacturers of container closures in the | Well-known Midland aero engine con . INSTALLATION ENGINEER. 
Lene fs have a numbes of vacancies for ambitious | MECHANICAL ENGINEERING | ESIGN ERS of diesel and electrical components ay oy 
DESIGN DRAUGHTSMEN preferably with | AND DRAUGHTSMEN to join teams on various industry require an experienced Installation Engi- 


experience in this or a similar sphere. Interest- | aspects of engine construction. 











Initial neer, 25-40 yrs., for work in conjuncti 
ing work with excellent salary and every opportunity | £650-£1000 per annum. Owing to ste Mg 4 Design Dept. Education to tg with the 
for promotion to senior position in a rapidly growi new drawing offices with excellent working conditions | #!though experience in similar work 
jsation. Write in confidence with details of | departments will offer good prospects to men with | Considered in the absence of academic qualifications. 
erperience, positions _ held, Cam § jecmieed, te initiative. Sickness benefits for families and | APPly in writing giving full details including salar 
p.A. METAL CLOSURES LIMITED, OMFORD pension fund. Full details quoting Reference | Tequired to—PERSONNEL OFFICER, SIMM: 
LANE, WEST BROMWICH. G 627 | AD/2, to BOX G 632, Offices of ENGINEERING tere UNITS, LTD., OAK LANE, E. FINCH- 











PERFORATED METALS 


for all purposes 
MILD STEEL. STAINLESS STEEL, 
COPPER. BRONZE, BRASS, ETC. 








Specialists in Rotary Sereens, 
Elevators, Storage Bins, 
Conveyors, Washers for Sand 
* and Gravel 


CORNWALL 














but nothing compares 


with 





the best hack saw blade 





MEK-ELEK E ring Ltd., 
17, Western Road, Mitcham, Surrey 
206 j MiTcham 3072. Cables: Mekelek, London. 


=clipse’’ hack saw blades, tool bits and other engineers tools are made by: 


James Neill & Co. (Sheffield) Ltd. and are obtainable from all tool distributors. 





UH6 
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STEELWORK DESIGNER required for the 
mathematical analysis of large indeterminate steel- 
frame structures and other calculation work in 
connection with electric power stations.—Apply by 
letter in the first instance, quoting reference SAK, 
to MERZ AND MCLELLAN, CARLIOL HOUSE, 
NEWCASTLE-UPON-TYNE 1, L 788 


ATOMIC 
ENERGY 


H. M. HOBSON LTD.., 
require the services of a first grade 
ELECTRO - MECHANICAL 

DESIGNER 


| to take charge of the Design Office in their 
rapidly expanding 


NUCLEAR ENGINEERING DIVISION 


| dealing mainly with control and ancillary 
| equipment for Nuclear Reactors. 


Preferably appijcants should have an 
engineering degree or equivalent combined 
| with a broad background of engineering 
| design. 





| This is an Executive Staff appointment 
| carrying an attractive salary. A pension 
| scheme is in operation. 

| 


Write giving full particulars to 
_H. M. HOBSON LTD., 
| FORDHOUSES, 
| WOLVERHAMPTON, 
| STAFFS. uy 


oad 
@ 


ASSISTANT WORKS ENGINEER required 
by RICHARDSONS WESTGARTH (HARTLE- 
POOL) LIMITED. Applicants should have a good 
working knowledge of Machine Tools and will be 
responsible for the repair and maintenance of all 
such equipment in the Hartlepool Works. With 
a view to later extension of responsibility to include 
maintenance of buildings, electrical equipment 
and all services throughout the Factory, experience 
of such work would be an advantage. 
Applications should be sent to the Group's Head 
Office, addressed to:-— 
THE MANAGING DIRECTOR, 
RICHARDSONS WESTGARTH & CO., LTD 
(P.O. BOX No. 2), 
WALLSEND, NORTHUMBERLAND. 
and marked “ Appointment; Strictly Confidential.” 
They will not be disclosed without consent. 


L 813 


F. PERKINS LIMITED require a 
QUALIFIED ENGINEER, for extended tours in 
a. Experience of Installation Problems of 
diesel engines (or 1.C. engines) as power units for 
Vehicle, Agricultural, Industrial and Marine applica- 
tions required. Engine sales experience and fluent 
knowledge of technical German are essential] quaiifi- 
cations, other languages an asset. This is a senior 
appointment with good prospects.—Apply with full 
particulars to F. PERKINS LIMITED, EXPORT 
SALES DEPARTMENT, PETERSCOU RT, 
PETERBOROUGH. L 3801 


MANAGEMENT AND INDUSTRIAL 
CONSULTANTS 

engaged in all types of Production, Organisation, 
Administrative and Costing functions are open to 
ENGAGE ADDITIONAL STAFF. Applicants 
must possess highest technical and professional 
ualifications in Engineering or Accountancy and 
should have practical managerial experience. Age 
not over 40. Remuneration on a high scale with 
superannuation and expense allowances,—Full 
details of qualifications and experience to BOX 
L 737, Offices of ENGINEERING. 


A WELL KNOWN FIRM making Mechanical 
Presses and Special Machines, including “Auto- 
mation’ Equipment, has 
VACANCIES IN ITs DESIGN OFFICE. 
Interesting and creative work with opportunities 
for independent constructive thin’ Young men 
in course of training would be considered.—Apply 
stating experience, etc., to BOX L 752, Offices of 

ENGINEERING. 


WANTED, 


DESIGN ASSISTANT required immediately for 
company manufacturing prestressed concrete. Know- 





ledge o1 tressed concrete design not essential. 
Write giv details of qualifications, experience and 
salary req 


, to:— 
CHARLTON CONCRETE CO., LTD., 
7a, PULTENEY STREET, 


ATH, 
SOMERSET. 1, 887 
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ISTANT CIVIL ENGINEERS required for 
ocednns posts in Scotland. Positions are long) STRUCTURAL ENGINEER with wide experi- 








ASSISTANT CIVIL ENGI; 


term and carry opportunities where desired for work | ence of the design and detailing of all types of steel and Junior, FERS, both se 
M E te lH A N | c A L in London and later abroad. Assurance and staff | structures and with administrative experience | their tortie alin. by P 0 g _ginees fo 
pensions. Categories required: | required to act as deputy to the Chief Engineer by draughtsmen with design t Lust be good 
Ee e R (a) Graduates qualifying in 1956, who desire | large firm of London Consultants. The firm is of the following: 1n ~ 1 ex] in one or more 
E N G l N opportunity to complete requirements for | expanding and the vacancy offers excellent oppor- structural concrete, ‘ — Ww ads, railway, 

Associate Membership of the Institution of | tunities for the right type of man.—W rite in con- Five-day week, al structura 
A young man about 30 years of Civil Engineers. fidence giving details of previous experience and | 4n4 sports clube. ane pe weme, luncheon 
age is required to work as an (6) Associate Membership of the Institution of | salary required to ~~ No. 355, GLOV ERS | lars of age qualifcctions th full partion. 
af industrial engineering supervisor Civil Engineers or similar standard for | ipubon wi LTD., 351, OXFORD at No. 40, clo CHARLES BAR KT tence to BOX 
a ; caved ‘ either design or site supervision. | LO DO 1 G 35 | 31, BUDGE ROW, LONDOX SONS, LTp 
(in Outer London Area); must have BOX G 644, Offices of ENGINEERING ’ L 85: 
served an indentured apprentice- ee . sceanaianaibctiaiianibaaaiiiaiin 

ship and had some years practical ee 


experience; a knowledge of Auto 
matic Packing and Weighing Machi 
nery and Electronics would be an 
advantage. - . 
Technical Training up to B.Sc. Y fe . ; a i. 
(Engineering) or Higher National = ca Px : — Pape 7 AND 8} CENTRE 
Certificate standard. ; M.D. MODEL LATHE 


Commencing Salary £950 to Inverted Vee type bed; Timkenised 





£1200 according to qualifications ss - ne ag — —— @ ~ aed 

. “rience: ons scheme spindie; quic ¢ ze gearbox; 
and experience; pension scheme multi-position fourway toolpost; 
and sports club facilities. _ Schlesinger limits throughou 


Write giving full details of educa- 
tion, practical and technical train- 
ing to BOX L660, Offices of 























ENGINEERING. 
y 
| 
| 30" /36" SWING BORING 
& FACING LATHE 
Timkenised headstock; spindle 
an — 4 speeds 7 to 300 r.p.m. or higher; 


quick change gearbox; double 


wall apron; automatic lubrication. 


Never. | === Can be supplied < with Hexagon 
out of 
| Hot water 


Vt ’ PARTING-OFF 

LATHE 

i ae Straight bed lathe with pneumatic 
: or hydraulic chuck equipment, front 

| ‘ and rear self- 

motor drive, pn feed box, 

electric suds pump, etc. Designed 

for high output. 








Install ‘‘ Dunlow’’ Electric Storage 





\ 
Water Heaters, heavily insulated to 
minimise heat losses. Capacity and 124’ COMBINATION 
k.w. loading to meet requirements. TURRET LATHE 
Heavily built hexagon turret com- 
3 plete with holders for boring bars, 
| Money Saving ! Take ad- etc., and mounted on aap one 
j carriage. Lathe shown was supplie 
vantage of the Special rates to Messrs. W. Sisson & Co. Ltd., of 
offered by The Electricity Gloucester, for machining engine 


Boards for ™ off peak"’ loads. vokes, etc. 


Sf Pamega: oa — * 
cROW 0 RN Manufacturers of Centre Lathes from 7}in. to 20in. centres, 301m. 
and 36in. swing Boring and Facing Lathes with square or hexagon 


turret. Combination Turret Lathes; 19in. stroke shaping 
machines. 


DUNCAN LOW LTD HIGH CLASS MACHINE TOOL MAKERS ciel STAND 28 Toor rom otra 
292 BELL STREET, GLASGOW C.4 


Telephone : Bell 1961 
Telegrams : Immerser, Glasgow 





CROWTHORN ENGINEERING ts, ealteaate LIMITED 
REDDISH . STOCKPORT . - NC sLAND 








_ Ped Cal et ee A ; , timmmndiat 


We are open to undertake 
OOS expeditiously accurate fabrication 

CO, att in all metals and would especially 

} ff Ne welcome enquiries for Bedplates, 

LOY Baseplates, Gear Cases, Engine Frames, 

UY Tanks and Vessels, Heat Exchangers, 


Northfield o 


STAINLESS + MILD STEEL 
ALUMINIUM + ALLOYS 









Cable reel fabricoted in 
Stainless Stee! 


FABRICATION ENGINEERS TO ALL INDUSTRIES 


NORTHFIELD) INDOSTRIAL FABRICATIONS Oe 1 


Park Works, Ossett Yorks. Phone: Ossett 587 Grams: «Piateweld 
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Address opt 


| Technical Manager 


4 Maciellan (Polmadie) 
* Glasgow, S.2 


MACLELLAN 


)ADIE) LTD. 


R SPECIALISTS 
r from a keen and 
» man aged 25/30, 
rested incontinued 
new designs and 
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iidinclude Univer- 
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me experience in 
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cal double cold bends 
remarkable ductility 
ight Iron. Essentially 
8 Structure, Wrought 
sesses an exceptional 
which gives it a high 
ince to vibration and 
properties which it 
retains under severe 
ind heating stresses. 


[SUPPLEMENT] 


| 

APPLICATIONS ARE INVITED for the following 

| 2ppointments at the CLAYDON, SUFFOLK, 

| Works of THE BRITISH STEEL PILING Co. 
LTD. 


STRUCTURAL DESIGNER DRAUGHTS- 


lent). Candidates should be capable of accepting 
responsibility for complete projects. 


MECHANICAL DESIGNER DRAUGHTS- 
MAN (Minimum qualifications H.N.C. or equiva- 
| lent, but consideration also given to candidates who 
| have not yet completed their studies). 


| inclu 


a per should preferably (but not essentially) 
e 


MAN (Minimum qualifications H.N.C. or equiva- | 


HEAT TRANSFER AND FLUID FLOW. 
Research and Development Engineer required by 
an old-established Engineering Company in the 
Glasgow area. Applicants, aged 25-30, should have 
a University Honours Degree in Engineering and 
some research experience. The work would involve 


the theoretical design and practical testing of new | 


types of heat exchanger. A good salary would be 
paid to an applicant with the necessary qualifications. 
Apply giving age and full particulars to BOX 
G 583, Offices of ENGINEERING. 


BRITISH PETROLEUM COMPANY, 
LIMI has immed! vacancies for 


ED, i 
| CHEMISTS, adh niet CHEMICAL ENGI- 


equipment such as cranes, hoisting machinery | 
| (steam, diesel, electric) mechanical handling equip- | 


jate 
NEERS AND MECHANICAL ENGINEERS 





| ment, contractors’ plant. 


| TION. 


| 


THESE ARE PROGRESSIVE 


The Company operates a 


Present Holiday arrangements respected. 





This face says ‘danger’; but danger 
is not always so easily identified. 

Today, and every day, human life 
everywhere depends on such hidden 
factors as the strength of a coupling or 
a cable chain. For equipment that 
carries such heavy responsibilities, it 
is safer to specify Wrought Iron. 

The toughness of Wrought Iron is 
unequalled. Besides withstanding 
shock and overstrain, it staunchly 
resists rust and corrosion. Contain- 
ing slag inclusions which reinforce 


The Midland 


MIDLAND 


_ARE PR PERMANENT | 
POSITIONS IN AN EXPANDING ORGANISA- 


, contributory 
pension scheme and good Canteen facilities exist. 


] ) Salary 
in accordance with age, qualifications and experience, 


IRON WORKS - 


| for work in their United Kingdom Refineries and 
at their Research Station at Sunbury-on-Thames. 
Applications are invited from men with University 
degrees or equivalent qualifications and who have 
fulfilled National Service obligations. Previous 
Industrial experience desirable but not essential, 
Age preferably not above 33. Salaries within the 
range £650-£1300 accordi to qualifications and 


The Works are situated 15 minutes’ bus ride f | experience. Excellent working conditions. Non- 
lo centre of Ipswich. Applications to ‘Works | contributory Pension Scheme.—Write, giving full 
Manager at the above address. L 602 | details a. H.3297 to BOX 8580, c/o 191, 

“| GRESHAM HOUSE, E.C.2. G 565 


Wrought 
Iron 
keeps 
Danger 
at a 


Distance 


its own susceptibility to welding, it 
is for many purposes both safer and 
more economical than mild steel as 
a long-term proposition—especially 
under exposed or wet conditions. 
Wrought Iron in strips and bars 
and in a variety of sections is pro- 
duced at the Midland Iron Works 
for innumerable uses. We will gladly 
send you a free copy of our Section 
Book, and our technical representa- 
tive is at your service for consultation 
on any Wrought Iron application. 


Iron Co. itd 


ROTHERHAM 











14-15 FETTER LANE 





Waste Heat Kecovéery 


Specialists in the design and construction of Steam-Raising Plant, utilising waste gases, 
in the Gas, Chemical and Ceramic Industries; also the Iron and Steel Industries. 
Heat-recovery from internal combustion engines and similar prime movers in Land and 
Marine Installations. A direct method of saving fuel. 


SPENCER - BONECOURT - CLARKSON 
* LONDON - 





E.C.4. Phone: Fleet Street 048! and 6181 


lant 


LTD 
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GOOD JOBS 
for 
ENGINEERS AND 
DRAUGHTSMEN 
preferably with steelworks experience but not 


essential. 


Also opening for 
RETIRING OR RETIRED ENGINEERS OR 
MANAGERS with Coke Oven or Blast Furnace 
or Steel Plant or Rolling Mill experience. For 
London office and elsewhere. Full discretion 
promised.—BOX L 607, Offices of ENGINEERING. 


THE BRITISH IRON AND STEEL RESEARCH 
ASSOCIATION. 


| GRADUATE MECHANICAL ENGINEER re- 
| quired by the Association for research on the engl- 
| neering aspects of cutlery production, with emphasis 
on new machines and processes. Previous experience 
| of cutlery production not essential, but candidates 
who have had one or two years’ practical engineering 
| experience would be preferred. Starting salary 
within the range £660-£900 p.a. according to age, 
qualifications and experience. Location of work 
Sheffield. Post is superannuated under the F.8.8.U. 
-Written applications only quoting “ C.U.L," to 
PERSONNEL OFFICER, B.1.8.R.A., 11, PARK 
| LANE, LONDON, W.1. L 770 


DAVY AND UNITED ENGINEERING 
COMPANY, LIMITED. 


Due to an expanding production programme 
Britain's largest builders of Rolling Mills and 
| Auxiliary Plant require: 
| DRAUGHTSMEN 1 with experience in either 
| Mechanical, Electrical, or Civil Engineering for 
layout work in connection with a major overseas 
| Steel Works construction undertaking. Initially 
| employment will be in Sheffield area, but opportuni- 
| ties exist for work overseas during the construction 
period. Contributory Superannuation Scheme. 
Ho eg PERSONNEL OFFICER, DAVY AND 
, UNITED ENGINEERING COMPANY LIMITED, 
| DARNALL WORKS, PRINCE OF WALES ROAD, 
SHEFFIELD 9. L8il 








SITUATIONS WANTED. 


| SALES MANAGER (33), possessing successful 
| imaginative outlook, at present engaged in sale of 
| high priced equipment to all sections of industry, 
| nationalised undertakings, etc., wishes to contact 
| Manufacturer and Merchant.—BOX L 824, Offices 
| of ENGINEERING. 


| 

| DESIGN DRAUGHTSMAN secks situation, 
used te seeing complete projects through for Aircraft 
and Mechanical Engineering including estimating to 
|} all Ministry and Commercial requirements. Car 
| available if required. Preference for Ipswich District. 
|—BOX L841, Offices of ENGINEERING. 


MECHANICAL-ENGINEER, 22 years old, 
leaving school, seeks place in the Commonwealth 
or other English-speaking country.— Write offers to 
B. TROTTET, MORGES/SWITZERLAND. L833 





WANTED. 


STEEL, ALUMINIUM, BRASS, 
AND OFFCUTS, 10 to 24G. Small or C) 
quantities, Cash Payment.—DYAS & FOWL 
41, LOUDOUN ROAD, N.W.8. MAIL. 2711, 6477. 

G 663 


SHEETS 





WORK WANTED. 


CONTRACT DRAWING OFFICE REQUIRES 
ADDITIONAL WORK, all types of Mech. & 
Struct. Design and Detail. A.B.A. TECHNICS 


’ 


1, Saville Place, Newcastle-on-Tyne, 1. L 672 


ROSSER & RUSSELL LTD. 
GENERAL ENGINEERS, 


QUEEN’S WHARF, 
HAMMERSMITH, W.6. 


"PHONE: RIV. 4416. 


| 

| MANUFACTURERS OF SPECIAL AND 
| 

PROTOTYPE MACHINES. 


STEEL FABRICATION 
& 
#ROFILE CUTTING. 


| GENERAL MACHINE WORK. 


7 
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128 ’ NGINER R ING EN 
OUBLE-CHAIN FOUR-SPEED DRAW- 3-TON CAPACITY Ae SeenAte? | BY ORDER OF THE g ‘ 
AGENCIES. BENCH by Sir James Farmer neato ee | ‘Sram Good Ri tes prone A CRANE. 26 amt OR Alp TARY oF STATE 
10 tons pull, 50 tons breaking strength. Suitable for = secon condition. ¢ R BRID 
ENGINEERING AGENTS wide sapeiease ant _ nickel-c nrome tubes up to 1} in. dia. by %& in. thick| MA & McKEE LTD., 317, PRESCOT. (Cambridy ala 
excellent cK Ww area.—BOX G 55 by 20 ft. long when drawn. Gearbox with flexible | ROAD, MIVERFOOL 13. L 795 Highly Imp - ai 
— >. me suey as * | coupling for high and low speeds Two sets air- | 136 BUIL DINGS, 
ces of ENGINEER operated plug pushing gear with air cylinders, etc. |« BRIGHTSIDE” FOUR-HIGH ROLLING | | being melaly Timber. Nis alan 
—— Motorised 35 h.p., 750 r.p.m., 400-440/3/50. "Photo | sqayy complete with Coiling Equipment—16 in. | | ¢¢ tos Frame Huts of varie eel and 
_ and full details ‘from F. J. EDWARDS, LTD.,| wide Strip down to 0.003 thick—Modern ras § in 165 TONS OF STEEL Tavs cMlOns 
359, Euston Road, London, N.W.1. L 822 | very good condition. Rolls 20 in. by 94 in. eitnainitielinis AN AND 
CAPACITY AVAILABLE. ‘nese Parrot min—BOX sib, Otic of | MONE aly O18 by 2 lai 
TOR SALE. G 6. ' n. b 
1,930 YARDS OF RAILw,. y ¢ in 
AND STUD WELDING CAP- ’ ay Line 
Acity AVAILABLE. Light and Heavy Gauge RECONDITIONED PIPING, SCREWED AND Ld cacti ae ERS AND 
work.— Details to A. ARENSON, LTD., BARNET SOCHETES, sh FOR USE. a , MISC EELS a y and varied 
TRADING ESTATE, PARK ROAD, HIGH | jin to > sin dddaebucteped a, os Ol 8 wae RCTS, 
,ET 6 q eve . veces es} . es 
BARNET. BARnet 4501. L 138 13 a: ene SS | Water Pumpe, electrintcs. oe 
SO. exes sisiniwcseds, RMD sisistipeceaves  “CUEE fei bole we poles, power cable, cmt 
— s 5,000 a: ae “BRB” eating bollers and calorifiers, large number f al 
ACCUR a ! . ING 2b in, et co “B))| BURFREE NIBBLING MACHINE, No. A concrete abe amunition boxes, te extiagdhe 
also on Mo rototypes, &c. 3 in. , ooo 6 B,BOO TR. «00050. bap, boat oun on cast-iron stan: Motorised 400-440) | locks; sewage filter 
psth.LINe yusones 4in. .. 8,000 ft. eee. eeeeen “C*| 3/50. Capacity fein, mild steel, yin. stainless | ruipmesit; me y pipes, air filtration and a 
dss Toots D FIXTURES MADEN omit LrD,, 317, PRESCOT ROAD, | COBURN, OPEN ENDED UNIVERSAL | aaa erento" a 
AND FIXT ADEN & SE LTD., 317, PRE: AD, | | doors, ete, 
— TOOLS. jos BORING LIVERPOOL, 13. L 866 | coLeinG MACHINE. On cast iron stand. | GRAIN & CHALK 


GIVE US YOUR DIFFICULT JOBS. 


LANDEN (ENGINEERS) LTD., 
la, AUBERT PARK, LONDON, N.5. 
CANonbury 1075. G 620 


SHIRE BOILERS, stored in farmyard. Not used | 
CAPACITY AVAILABLE IN SMALL DRAW. for four years, protected against weather. Were 


ICE fully conversant with automobile | suitable for working pressure 120 p.s.i. Information| GUILLOTINE. Automatic hold-down, all 
pe pA ns prom 8 Design and detailing of complete | on insurance, etc., from W. G. Key, F.H.A. Secretary, | a. ae 400-440/3/50. Capacity 604 in. 
schemes would be preferred.—Write BOX L 793, Lincoln No, 3 Hospital Management Committee, | Zev g- mild steel. Gap depth 2} in. | aonieniieialia 
Offices of ENGINEERING. Harmston Hall, Nr. Lincoln. Offers to REGIONAL | SE Gwick DOUBLE GEARE OPEN | 
; els a ENGINEER, SHEFFIELD REGIONAL ms. | ENDED PRESS BRAKE. Motorised 400/3/60. | 
PITAL BOARD, FULWOOD HOUSE, OLD Pressure _ tons. Capacity 12 ft. by 3 in. 
WE HAVE A SPECIAL DEPARTMENT for pULWOOD ROAD, SHEFFIELD, 10. L804| Stroke 3i 


design and manufacture of plant, Jigs, Fixtures and 
Hydraulic Mechanism under a qualified engineer 
BOX L 799, Offices of ENGINEERING. 


MODEL MAKING. 
ACCURATE SCALE MODELS. 


Industrial Plant, Ships, Machinery, 
Civil Engineering, etc. 
Static or working models for exhibition, 


atte ny or instructional purposes. 
Enquiries invited and estimates submitted. 


C. A. MILLS, 18, MANOR RD., RUISLIP, 
MIDDLESEX. Tei: RUISLIP 4374. G 662 





FOR SALE. 


STAINLESS STEEL available, ex-stock. Sheets, 
Bars, Tubes and Angles. Send for our priced Stock 


List. 
THE MULBERRY COMPANY, 
223, St. John Street, London, E.C.1. 
Telephone: CLErkenwell 8356-7-8. G 455 





OFFERED. 
STEEL STORAGE BUILDINGS, HANGARS, 
GO-DOWNS, TROPICAL SHEDS, FAC- 
TORIES, ETC.—Write BELLMAN HANGARS, 
LTD., HOBART HOUSE, 8.W.1. G 648 


——- 200 LB. FRICTION BOARD DROP 
MERS for sale, by Taylor & Challen, drop 


2 4 my Between guides 13g in. 400-lb. machine also 

available Weight 65 cwts *Photo.—F. J. 

EDWARDS, LTD., 359, EUSTON ROAD, 

LONDON, N.W.l. EUSton 4681. L 821 
FOR SALE. 


M.S. ANGLES. 
Unused, Stock Rusty. 
1} in. by 1} in. by & ft. 
Large quantity available. 
Minimum 2 Ton Lots 
MADEN & — E LTD., 317, PRESCOT ROAD, 


LIV E RPOOL, 13. L 865 


Capacity 604 in. by 18 s.w.g. Gap depth 3 in. 


a for repetition and round or sharp 


FOR SALE. 


-— (BESCO” HAND OPERATED DOUBLE June, and morning of sale 
Rauceby Pe ital, Nr. Sleaford, Lincolnshire: GEARED PLATE BENDING ROLLER. 
TWO 28 FT.B 


7 FT.61N. FLAT END LANCA- | Capacity 48 in. by 4 in. Dia. of top rolls 5 in. 
bottom rolls 5 in. yeight about 29 cwts. 





ROBERTSON TYPE W GEARED GANG 


LITTING MACHINE. Complete with two 





Photographs of the above are available. 
MACHINE TOOLS, NEW AND USED. 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 
¥ | 359-361, EUSTON ROAD, 
| LONDON, N.W.1 
Telephone: ao 168i- 3771; 


MACHINERY FOR SALE. 


NEW “ELDAIR” MODEL O ALLIGATOR 


an 
SHEAR, 12 in long blades, on wheels; 400/3/50. | LANSDOWNE HOUSE, ‘i, oe STREET, 


NEW “ELDAIR” CUB SHEA R, cap. 3 in. by | BIRMIN GHAM, 
} in. flats, “4 i 8. plate: 40/3/60. Telephone: Central 7606-7. 
RUSHWORTH WN CRAP SHEAR: 
a Ay in. M.S. plate; 400, a /50. 
w LOT HY RAULIC CROPPER, cuts | 





SINGLE Tag tm, ae, 40/9/50 AND SHEAR- 
NG MACHINE, } in. M.S. capacity, with motor SALES AND VALUATIONS. 


400. -440/3/50. 


THOS., W. WARD, LTD.|.EDWARD RUSHTON, SON. 


(Est. 1855.) 


ALBION WORKS SHEFFIELD 
"Phone: 26311 "Grams: “ Forward ” | AND KENYON 
LONDON: BRETTENHAM HOUSE, STRAND, AUCTIONEERS, VALUERS AND 
W.C.2. FIRE LOSS ASSESSORS OF 
"Phone: Temple Bar "1515 (12 ines). 


ENGINEERING WORKS, 
Remember — Ward's might have it! PLANT AND MACHINERY. 


G 60 | YORK HOUSE, 12, YORK po he 


Telephone: Central 1 





PENSOTTI 5ft. Motor Drive STANDON, HERTFORDSHIRE. 


| 
with taper tur and screw cutting 
attachment. ong swing 62 in. dia. 
— power traverses. 16 speeds from 

to 145 r.p.m. Motor 28 h.p. a 


| Consent for 
4 RETAIL PETROL PUMPS 
| and double access to road. 














BESCO OPEN ENDED UNDERCRANK 


} a coiling drums. Capacity 15 in. by 12 s.w.g.| FURNISHED OFFICE TO LET, és per week 
ft 


G 552 | and heavv) 80 ft. to 150 ft. high, for immediate hir, 


Telegrams: Sanaa, chester. 6 600 | 


High Speed MODERN SINGLE STOREY | 
VERTICAL BORING MILLS | AGRICULTURAL MACHINERY AND REI se, 


Close to railway station, in main road A.120, with | 
| large volume of traffic to East Coast. Planning | 


t 10 tons. 1951-2 machines 450 ft. Road Fronta 
ge. 5,550 sq. ft. floor space. 
excellent condition. | Approx. 3 acres. Freehold for Sale by Auction 
| (unless previously sold) at George Hotel, North 
F. J. EDWARDS LTD., | Street, Bishop's Stortford, on THURSDAY, HOS. W. WARD LTD. 
359, Euston Road, London, N.W.! ~< go E, ie at 3.30 p.m. Printed Particulars T 
scart | an ns from MESSRS. GRAIN & CHALK 
EUSton 4681 G610} | 11, ALEXANDRA STREET, and 5, ROSE crEs: | ALBION WORKS, SHEFFIELD 
| CENT, CAMBRIDGE L847 | 
| 




































| are instructed to sell by auctic 
| WEDNESDAY, JUNE 20. 1956 9 ste te on 
View Days: Monday and Tuesday, 10th ta na 


See be obtainable, 

| CATALOG S from the av 8 

|8, ROSE CRESCENT (tel. 5833 oe 

ALEXANDRA STREET (tel. 4696), Cambrid. 
Le 








| BUSINESS PREMISES TO LET. 


| Victoria Street, first front floor, 28 ft, by & 
BOX L 798, Offices of ENGINEERING. 





FOR HIRE. 


LATTICE STEEL ERECTION eee 


[ 


—BELLMAN’S, 21, Hobart House, Grosvenor Pla, 
8.W.1. Gn 





| 
| 






YOU'RE A JUMP 
AHEAD IF YOU 
REMEMBER 


| 
| 














CLIFTON & BAIRD, Model CSO.0. Motor 
drive. Infinitely variable hydraulic feed to 
saw saddle. Combination horizontal and 
vertical vice, with stops for saddle movement 
and stock. Diameter of saw biade 18in., 
capacity round 5fin., squares Sin., three blade 
speeds 30-66ft./min. H.P. motor 5. 


MeL ER Medel SSHIA. Motor drive. 
Fully automatic type, with hydraulic stock 
feed and clamping arrangements. Infinitely 
variable hydraulic feeds to saw saddle and 
hydraulic rapid return for withdrawal of blade 
on completion of cut. Diameter of saw blade 
.24in., capacity round 8$in., squares 7}in., 
max. length of bar cut off automatically 
13fin., 4 blade speeds 40-98ft./min. - 
motor 7}. 


NOBLE & LUND No. 1 B.S. Metal Bandsaw. 
Motor drive. Two tee slotted tables, one either 
side of saw blade. Mechanical table feeds, 
with auto stops. Tables can easily be swivelled. 
Saw pulleys fitted with rubber bands. Dia- 
meter of saw Fay 4ft. Depth of work 
admitted 2ft. -» Saw blade to frame 4ft. 
overall table size 6ft. by Sft., 3 blade speeds 
75-168ft./min. H.P. motor 3. (As illustrated.) 


Phone: RELiance 3373 





METAL COLD SAWS Reconditioned & Guaranteed 


—Available Immediately 


We also have good stocks 
of all types of high class 
late type machine tools. 


ae. (COVENTRY MACHINE TOOL 
LTD.), Model EF. Motor ee. 
a jessy variable feeds to saw saddle, and 
hydraulic work clamping. Diameter of saw 
blade 27in., capacity round 9in., squares 
8tin. H.P. motor 10. 


SOAG MACHINE TOOLS LTD., JUXON ST., LONDON, S.E.II. 


Telegrams: Sotoolsag London, S.E.I!. 







NOBLE & LUND No. | 8.5. BANDSAW 
G2 
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nt of the latest technique of oxygen 
’ “may well revolutionise steel 

ion in this country. Its successful application 
: already produced striking economies of up to 
20%, and it may have far-reaching effects in 
speeding up the whole production schedule. 


Furnace boosting can be successfully applied to 
the open hearth, blast and Bessemer processes. 


Successful operation depends on a reliable, 
continuous supply of pure oxygen, for which 
engineers are installing Butterley ‘on-site’ tonnage 
generators. The Butterley Company holds the sole 
rights for the manufacture in the U.K. and the 
British Commonwealth of the most successful 
type of American generating equipment, which 
supplies oxygen of any desired purity, piped direct 
to the point of consumption at any desired pressure 
in the exact quantity required. 


If you use oxygen, consult 


 BDurreazser 


Literature and technical consultation 


LTD. 


FFIELD 
G58 


——— 


available on request from: 





XYGEN DIVISION 


THE BUTTERLEY COMPANY LIMITED, 
9, UPPER BELGRAVE STREET LONDON, S.W.1I. 
TELEPHONE: SLOANE 8172/3 


Current contracts include: 


STEWARTS AND LLOYDS LTD. 

BRITISH CELANESE LTD. 

IMPERIAL CHEMICAL INDUSTRIES LTD. 
THE DISTILLERS CO. LTD. 

STEEL COMPANY OF WALES LTD. 


MAKERS SINCE 1790 OF:—Railway and other bridges; constructional steelwork; unit 
bridging; overhead cranes; railway wagons and mine cars; iron castings; iron paving; 
mining and sheet metal machinery; wrought iron bars; sewage ejectors; pumps and ar 
compressors ; wool washing machinery. 


bal 
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By courtesy of the British Museum. 











Sir Isaac Newton’s observations under the apple tree 


have had more far-reaching effects than even he 
could have visualised at the time — for the Law of 
Gravity is accepted as basic and fundamental 
by physicists the world over. 
In the same way Vokes principles of scientific 
filtration are accepted by those who are knowledgeable 
in such matters. Things like inside-to-outside flow, 
felt fabric elements, and the patented foolproof 
by-pass device — all these have established themselves 
. through the years and are the unchanging reasons 


why Vokes filters are unchallengeable. 





VOKES LIMITED - GUILDFORD .- SURREY 


J 
LONDON OFFICE: 123 VICTORIA STREET, WESTMINS” 8; sapote 
VOKES (CANADA) LTD., TORONTO - VOKES AUSTRALIA PTY. L , SYD 
REPRESENTED THROUGHOUT THE WORLD ve 
Pioneers of scientific filtration 
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STEEL 
CASTINGS 


FOR 


SHIPBUILDING 
AND GENERAL ENGINEERING 


up to 50 tons, finished Weight 













SHIPBUILDING AND 
CONSTRUCTIONAL STEEL 


Plates, Sections and Bars 





THE 
STEEL COMPANY OF SCOTLAND 


LTD. 
132, BLOCHAIRN ROAD, GLASGOW, N.I. 


| LTD - HOLLINWOOD - LANCS 


pndon Office: KERN HOUSE, 36 KINGSWAY, W C.2 


—-- ~~~ 
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Spindle-cum-bearings 


Here is a useful unit which is incorporated in 
a great many motor cars and tractors: it is the 
spindle and bearing assembly for the fan and 
pump 

1dvantages are self-evident; it is very 


water 
ympact and the inner race is kept down in 
size, an advantage with a fast-running spindle 


le provision of the two outer races in one piece 





nplifies the housing and eliminates the risk of 

sahignment in bearing seatings bored from 

site e 1S 

> show some of the variations of this bearing 

h we make, because we feel that as a type 
could be adapted to a great many new uses 
) those interested, the collaboration of our 

eers is freely available 

R BEARINGS ¢ LTD., WOLVERHAMPTON 

L-BRITISH 






BALL and PARALLEL- 
ROLLER BEARINGS 











